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THE YEMEN ARAB REPUBLIC MINISTRY OF AGRICULTURE 


AND THE 


UNITE1 1 STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 


SORGHUM AND MILLE! PRODUCTION PROJECT 


PROGRESS REPORT 

1973-1974 

INTRODUCTION 

In recognitton of the importance of agriculture to the Yemen 

economy and the place of sorghum (durra) and millet (dukan) as the 

major grain crops, the program developed in consultations between 

the Yemen Arab Republic Government and the United States Agency for 

International Develo!;ment in fiscal year 1973 included a project 

designed to increase sorghum and millet production in Yemen. A two 

.. 
/' 

phase program is envisior.ed concentrating firs~ on adaptive res~arch 
I 

(.and laler on extending research results to farmers. 

This report des~ribes the research activities during the first 
( 
\ two years of the proj~ct's operation (1973-1974). 

SUMMARY 

The program for 1973 and 1974 was primarily one of variety in

troduction, screening of gerrnplasm, and evaluation. Studies on 

Agronomic practices, sUl~b as, dates of planting, plant spacing 

http:envisior.ed
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and' plant popul.at.ial, and tertU 1:at~CX1 have been 1n1tiatal. A 

total of 4996 entrieH of saz:gtnD, 93 entries of pearl millet, 56 

entries of ~'t'ss, 2 varieties 0= forage 9C11:9hum, 3 varieties 

of com, 4 varietiea of bil:dsfoot trefoil and 2 varieties of alfal

fa have been evaluat-=d. In addition, 3 C'CIIp)site nurseries (a can

IX>site nursery contains fran 4000 to 5000 irdividual plants) of 

sorghun, 5 oc:rrq;x:>site nurseries of pearl millet r and 2 CCI'I'p>Site 

nurseries of sudanqcass were grown in Sanaa, Taiz and Hodeida in 

1974. The kirii anr.. number of entries tested, classified acool:d:in; 

to location and ye:rr, are presented in the ~, Ta!:,le 16. 

The results of these pxperirrents irrlicate that a substantial 

nutber of introdu-:ed sorghun entries are yielding nore than b'1e 

local. Sore of the best introduced entries produced grains 3 to 4 

t:imes the yield (If ~e local. Many yield figures caoo fran unre

plicated plots at C'Ille location ard so identification of a few very 

elite types is not yet possible. 

Giza varieties fran Egypt look pranis.ing for rcore :inm:di.a:te use. 

Individual plants in other introductions look very pranis:in;r, rut will 

require further breOOing before they can be prq:lerly evaluatm. 

Hybrid sorghUlr hi resulting in alIrost a 100 percent increase i..'1 

yield over introduc.":d varieties. 

Introducec1 var::.eties teIXi to be one or -Q«>' weeks later than 

locals; cold tolerant types fran Mexioo and hybrids are exooptions, 

being earlier tban th.e local. 

Sources of high lysine sorghlml have becxlme availc5ble to the ~ 

gram. 



An effort to collect local. sar:qlUn has hegml. Col.lectJn;r 80 far 

has oeen very limited. an:l tioes not represent. the divers1ty avaHable 

.in Yeren. A systematic oollection would te valuable to Yemen Mn to 

other sorgh\.Jt\ wor.'rers in the world. ' 

Crossi.nc:l cUD non-Se.LectJ.ve actiVities can be dale el.sewhere ani 

slli?Port the progran. far Yemm, but eva.J.uat:l.on of material must he 

done in the countiv. Already, the benefit fran one seasoo of sel

ection is apparent in the nursery. 

There is a r.eed for a ffM better varieties to be srom in larger 

plots at the Sanae. farm prlinarily to shc:M to visitors wOO are untmn

lliar with breedinJ nurseries. 

Pearl millet is perfonning very well in the Sanaa area. with UR:l& 

" '" 

y~elds between 2 and 3 tons per hectare. 

A number of introduced types yield 12 tons of forage per hectare 
.. 

as c:anPared to 3 +;ons per hectare for the local. Hybrid sarghl.lll yield!! 

substantially rrore (10-12 tons per hectare) than introduced varieties 

(3-7 tons per hectare). ~ ~hQrt nyPrids and intrcduced varieties 

are apparently prod.u,,:~g rrore forage than the taller local varieties. 

Sudangrass ~ is yielcb.ng rrore rorage thal1 gram sorghtlll (17-20 

UJllS per hectare). Sudangrass lookS particularly good in Taiz where 

ratooning nay be ir~t. In Taiz, the CCJtbined use of a good grain 

sorghum for grain aT.:! feed am sudangrass for the bulk of the feed may 

result in higher fanoor incx:me. 

The application of potassiun fertilizer ~·s to ioorP.Ue the 

Yield of the local sorghlml. Very little or no respcmse' was dJt4ined 

http:ioorP.Ue
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by the awllcatiOll of nitrogen and phoepOOrus. 
. . 

Delayed plaJ'lting resulted in reduced grain am forage yield. 

Drastic yield ra}}lCt!an occured when plantinq was made after May 
.. 

29 fe .. Giza 54 anl after JUne 5 for Sanaa White. Planting as early 

as April may be benificial. 

Grain yield seared to increase with wider between-I'Ofl am closer 

within-row spacings. The highest yield was obtained when rows were 

spaced 75 centirre......ers apart with hills planted every 10 centimeters 

(about 133,333 pl~nts per hectare). 

An effort to irr.prove the soil oorXlitions at the Bir Al-Gahol:r.n 

Research. Farm throu~h ~reen manurin& -and rotation with alfalfa has 

been started. 

'l\o.o syntheti:: corn varieties fran Iebaoon look prr::mising both 

in Sanaa and Taiz. 

nr ~ i-ni-::.l nof! -r,..."... rY'\"""terparts, three oc:JTq?let.ed training at 

the Arid Larx1s Agric'ultural Developnent Program in Lebamn. All 

four are nCM receiving on-the-job training.lll sanaa. 

A-periOdiC seminar to reV1ew nrnhl~ma an~ DosRihilities includinQ 

interested scienti.sts am administraAiors fran the Gove.n1Illent aOO 

various other in1;el: ~sted agencies would be useful. This might de

velop in time into i'll annual workshop for an all Yemen sorgh\l1l and 

millet crop :iJnprovarent program. 

http:oc:JTq?let.ed


Eightv-thre..:! selected geootypes fran the cool tolerance genn

p:!.asm pool that r.3S been deyelOPed at the Centro. International d& 

Majorarniento de MU.z Trigo (~l iIl Mexico at 2,200 meters elev

ation were qror,.m at.. the Bir Al-Gahourn Research Center in Sanaa in 1973. 

The entries were planted in 2 fX:1.I! 5 rreter. plots r~plicatE!.d three tirres. 

The test was qrown \IDler irrigation. The reSults are pre~.en.ted in 

Table 1. 

All of the ll·troduced Mexiean sorqhun flCME::red \IDler the cool 

¢.ght temperatures: and wann day temperatures in Sanaa. The nttnber 

of days fran seeding to 50 peroent bloan ranged from 87 ~ys to 112 

days. Plant height varied fran 60 centineters to 109 cent.imE!ters. 

Differences in till~ing ability be~ entries were obSe:..'Ved. Head 

type varied fran J.oose to dense. BrcMn was the predaninant grain color. 

~ain yield rangec;l fran 45 kilograms t.o 1090 kilograms per hectare. Be

cause of delayed planting, sare entries did not reaea'1 maturitv. 

Of the oriqinal 33 entries introdUCErl. in 1973. 29 were Sl'!1PC!t-..ed 

for further evaluation in Sanaa in 1974. ::;e.LectJ.on was based pri

marily on grain yield, plant vigor and earliness. The seeds of the 

ten best entries 1.'1 1973 plus the local variety we-....e sent to CDfofiT 

in Mexico for inclu~ion in their gent1?lasm pool. The .results of the 

.second test are giv~n in Table 2. 

http:e.LectJ.on
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All the selfct.ed Mexican introductioos flowered earlier in 1974 

than the local var~<!ty (12~ elI;nt. ':",'~ height r~ fran 84 centi

!TEters to 131 oentiIreb!rs. A majority of the Mexican entries were 

taller than the local check (85 an). The grain yield of 'the best intro

duction was 1828 kilogI:arns per hectare, 266 percent of the yield of the 

local aheak (686. ,cg/ha)~, ~ highest y;i.elcling entrieS \liEe.: Blit.. 148... ~. 

(71), Cuap 7f:..·l;LO·..l, 'cuap 80-1, cuap '7l~24.t.l,aJXl·cu.p 7LaW1 • ·6. 

Becaw.e .of '~e' imporl:imC'e ~f' stover ts~ am'leaves r~.After 

~ain ~st) ,to .fan:rers,'. data on stover yields was ol:itained.. :~ 

highest atovQr yield of the ~can introductions' waS. 3.35 1:.Cms".per 

hl!ctare.. c:anparec' to 2. 50 tons fCJt" the local check. 

l\nother set oe 40 entries was received fran CJM.fiT in 1974. These 

~e pl-anted at th~ Bir Al~ ·Fann· in single:-rCM 5 Illl!t:er.~

sated: p~ots. The re~ults are given in Table 3'. Grain yield r~ 

~. 17 kil0grams to ,1683 kilograms per hecf:are. . The pranin.,g eo." ~ 

~ ware:. 8-284, C;an 2662-3, am 8-282. 

Great v~iat::..ons in head type, head. size,' am plant he.i.gb.t.wQiia· 

ooted am::>ng am· wit lin the MexiCan futrodU,ctiOIl8. Xhis' pt'Uept.ed an 

~ty for Wlw.dual pl.apt selections. A'total of ·72 Jati.vidl"al 

plant selections ~e made in 1974. :t'bese. wUl be-planted :to hixid rows 

in 1975. 

http:pt'Uept.ed
http:selfct.ed
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~ 1. Mean PerfQr!W:lCe of 83 CJl+lYT Cool ~ant Scrq..lll.lll, Sanaa - .1973 
• 
----------......-----~-~--~~~.. '.---~-- - '~~--'-'.--~ 

,P,ays to, Pl;mlt Grain Grain % 
Entry , 50% .- ~ ~hii , TiUer~ .: Head Vigor Yield ever 

blOQll in,c&· soorea :' sOOre!: kg/h3. Sanaa 1ftri.te 

- , P. .--~-----~--'.----.........-.--- ~~~-----------------------

1 Man. 4:2-1 97 85 2.6 (} M 2..0 378 III 
2 Man. 46-1 96 88 3.:0 o M 2.0 341 102 
'3 Man. 58-4 : 87 79 2.3 o M ~:.O 180 53 
4 Man. !U ; 95 69 2.3 o M L.3 230 '67 
5 Man. S~-4 ,lOa ~6 1.6 o S 1.0 93 27 
6 
7 
8 

:9 

Man. S4 
Man. ~=: :~1 

93 
87 

,lOS 
!100 

,76 
,7.3 
67 

.70 

2 .. 3 
2.6 
2.3 
2.0 

o 
D 
D 
~ 

S 
S 
M 
I! 

1.0 
l.0 
2,.0 
2.0 

126 
278 
230 
423 

37 
82 
67 

124 
10 Man. I.~' 91 74 2.6 o s 1.0 173 51 
11 
12 
13 
14 

~: ft:~, 
Man. ".-1 
Man. ~2 

'.100 
97. 
91 

, 91 

:~6 
,78 
74 
75 

2.0 
2.3 
2.3 
1.6 

o 
G 
e 
o 

s 
s 
s 
s 

'1.0 
LO 
1.3 
1.0 

170 
219 
207 
185 

50 
64 
61 
54 

15 
16 
17 

Man. 
Man. 
Man. 

81 
a:j.-l,
sl-2 

91 
91 
87 

7,0 
72 
83 

1:6 
2.0 
2.3 

o 
Q 
c,:) 

s 
s 
-tf 

1.0 
1.0 
1.0 

158 
209 
36~ 

46 
61 

106 
18 Man. 82-1 91 .81 2.0 o ~ 'l.G ~15 '63 
19 
~O 
21 

Man. 
Man. 
Man. 

82-2, 
8:;-1 
84-1 

~l 
loa 
100 

62 
'/0 
'82 

1.6 
1.6 
2;6 

fJ 
D 
G 

s 
.S 
M 

'l.J 
.li·3 
l:.3 

45 
240 
254 

13 
70 
74 

22 
23 

Man. 
Bat. 

84-2
73.B-l.::r 

91: 
loa· 

93 
'~O 

2.0 
3.3 

o 
(j 

M 
M 

2.0, 
2.6 

365 
740 

107 
217 

24 
,25 

Bat. 
Bat. 

i48 (11) 
:J'lq~) 

10Q 
100 

i~9 
81' 

4;,3 
2.,~ 

'0 
D 

L 
N: 

3.0 
1.6 

828 
275 

243 
81 

asoored l~i; .l :;l:no ',ti11eriJlCj, 5 ..t~I11Ll¢h ti41ering.
lb = open, D = dense 
eg = snal1, M =medium, L = large
dsoared 1-3; 1 = least vigm:ous, 3 = llOst vigorous 
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(CGIltd.) 

DaY'S to ~ ,U1.w.,Ili,.
" " '!En~ 3Mr~ ~tl~ing ~ , 'Vfgdz Y-irl1! tW'er 

No. Pedigree bloan in c:1UI score.... fYpeb SiZ2C RCOred l:g/ha saaaa White "= 
26 0JII!l :11-24-1 96 72 -4.0 'D L 3.0 IG73 ' ~15 
27 Cuap 7:1;"30-1 106 62 3.3 D M 1.6 171 ~:38 
21 ClIap 1)1';'42-1 10~ le9 2.6 D M 3.0 698 285 
29 Clap :l6-1 100 "71 2.6 D M 2.3 396 il~ 
31 'Qaap' ~e,;.1 100 ,77 3.6 0 M 2.3 450 1~2 
31 : eup..11 95-2 96-1 10) i7 3.6 D M 2.0 612 .N9 
32 · 'aap-·tu nO-I 106 ,67 4.3 D M 2.6 515 151 
33 • OIap":tl 111-1 lJii 22 4.3 D M 2.3 131 214 
3. ' .cap:31.1,118-1 lQi ·60 4.6 D M 1.6 365 -107 
le ~ 0Iai>~ '1 120-1 ItlG ,79 3.3 D M 2.6 572 ;1.68 
11 : .'GIIIp:, ~~},127-1 

" ~.... .. 
,- · ...:--- . ''':130-1 91: .96 2.6 'D M 2.3 576 169 

II :.c.p ·:lr.720-1 100 69 3.0 D M 2.0 479 i.o 

.u 

38 : Q1ap ~:l: ..Eordo 2&3 H):.i ,86 3.3 D M ,2.6 990 1;3 
39 'QIap:n Mezcla-6 106 ,75 4.3 D M 3.0 !"1 i~5 
4G :'Q&ap-·'.1\Mezcla-8 96 ,84 5.0 D L 2.6 '750 2~0 

U :~ 2423-3 91 71 2.0 0 S 1.3 288 84 
42 ' ('Jm 250i-2 96 90 ?-.3 D L 2.3 du3 235 

'~~! ~!;c)4-1 J12 ·81 2.0 (, M 2.0 221 65 
i~ ~ 2(;38-3 ,87 ,77 2.6 0 M 1.0 261 7,7 
4$ '~ 2539-4 93 64 2.6 0 S 1.0 209 ~,61. 
.., Qui 2646-1 9i 71 3.3 0 S 1.3 266 78 
47, ~€aR 2~'::'i 96 '74 2.3 0 S 1.0 164 4U 

: CaR 2646...3 91 66 2.3 0 M 1.0 '236 69I :'cu 2i49-i ,93 7~ 2.6 0 S 1.0 252 ':"]4 
~o.~ ,~_ ~,- ~649-:2, ,91 ,69 2.. 0 0 M LO 225 66 
51 can 2649-3 97 62 1.0 0 S 1.0 122 36 
52 '~-'264i-s 96 80 ' 3:U 0 M 1.6 432 L27 
53 Jam 2i1!l~9 '9'6 78 1.6 0 S 1.0 158 46a:, .., 
54 :ean ~l(} L~~ 81 3.0 0 1.0 219 64S 

, 

55 ~,=-il&?&-"!; ~6 77 2.0 0 S 1.0 144 42 

. 
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Table 2. Mean PerfOIlDiilnCe of 29 Selected Mexl.c;n Grain Sorg~, Sanaa, 1974 


;r.ta5 %..Entty 
No. Pedigree b10cm 

,I' ~4R le9 

'.2 ~SL;" 114 

3 ~j.!:l· ill 

4 1'0~
~~ 
S --.:a~~· HoG 
~ ~4i~:{i». E;2 

·;74 ~~]'" .~i 1:1.]
'8, ···.. 7~~~' l3A
\ -' ~;, ••""tll" 

.9.:. Cuap. ~.L.~ .. :92' 

. ··7t.-:~1
W u.s~ ,..1•• 

la.o'7c-.~nl.r.~'t112' C\¥Ip.7!l- ,,1 11:1~ ,,' 

U: ~.. 7¥i7~~1 ~1+6 
14" etwe.1~ B~ 2&3 ~8
15-: ~7~la-6 :w. 

~7~~la-8 117
if.~ ~2~?, as 

18 ~.2~2 .29
a: ~~4.: .06 

~f ~~:~ .:17 

2-~ C..24~j-;2 ;is 

22 c¥.~2~~, is 

" 
23 CqPl..265~~ .18 

24· can...2617:-1. .:15 
2i"~ ~6S8;·S., 1.9 

~26S'~1 2,& 
.. ..2i6~, ~~ :18 

2r{.: is~~ 2g'-' Ba -, '0::..93'9 19 

3&:' ~.- ;. .§at.'1ft!tt:!. 
 -~ 

(Local Check) 

Plant ~~. ~. 
height. yield yield 
in Ctnl" tans/ha kg/ha 

90 

95 

91 


1m2 

116 

125 

112 

131 


99 

102 

103 


97 

104 


99 

98 


100 

97 


103 

~8 
95 

86 

86 

70 

84 


101 

89 


121 

86 

93 

85 


1.59 
2.15 
2.15 
2.80 
3.24 
3.28 
.2.15 
1.94 
3.02 
2.80 
1.08 
~.59 
2.15 
1.72 

2.15 
1.72 
1.72 
2.59 
1.(19 
1.72 
1.94 
0.86 
·1.50 
1.30 
2.59 
~.37 
2.80 

3.45 

1.50 

2..59 


951 

857 

600 

743 


1028 

1828 

llli 

1228 

1543 

1743 

1428 

1314 


914 

1286 

1486 

1257 


686 

971 

4BC 
600· 

428 

457 

457 

342 


1342 

1000 

1346 


342 

1171 

"686 

'~ail1 % 

over 


SaI"..aa ;nute 


l39 

125 


87 

108 

150 

266 

221 

179 

225 

254 

208 

192 

133 

187 

217 

183 

100 

142 


71 

87 

62 

67 

67 

50 


196 

146 

199 


50 

171 

too 



·.
Table 3. s.mt h;Jl:"''rA'H.te ~e~ '46,..~Qm .smghun ·Int:roduct:i.o.1S, 

.~.~. 1914. . . 

hays to Plant Grain 
Entry.co _ 50% height yield 

No. pecu.gree b1<XJl1 in ans kg/ha,.; 
iI1 'Bat. 71 -)7!" 100 80' 471. 

2. Bat. 71-B-149 100 70 137 
3 can.2€;4J-1 90 65 523 
4 cm1.265-)-2 100 70 Z4e 
5 Can.266~-3 90 75 1057 
6 GM~2603-2 90 55 497 
7 cuap.71-~!.>-2 90 70 28' 
8 Cuap.71-95-2T 100 55 106 
9 Cuap.71-120-1 100 70 83 

10 CUBp.71-Mezc1a-6 90 60 117 
11 Ensayo-349 100 60 286 
12 S-47 90 50 603 
13 IS-2~3fJ 100 80 117 
14 Mabere .. ' 

~':J:15 Magtme 
16' MI!m~64 100 55 20'3 
17 Njundo ...... ' .. ~""'... , .;.,--. 

18 S-46 90 65 381 
19 S-49 90 65 226 
20 S-67 90 65 397 
21 S-85 
;22 5-86 114 55 
23 5-89 100 65 13~ 
24 8-92· 100 80 
25 8-93 90 105 ~ 
26 8-268 100 75 200 
27 S-271 100 75 503 
28 33 90 as 528 
29 S-278 105 100 263 
.~O S-280 9a. 1I:l5 SiS 
31 8-282 ·90'.' l~B .1054 
32 s-283 100' "80 :24,'0 
33 S-284 90 100 16.8J 
34 8-82 90 115 870 
35 S-293 121 100 17 
36 S-296 100 100 520 
37 S-298 100 130 240 
38 S-299 lOS 120 474 
39 S-300 90 110 851 
40 Precoz B:arico-1 90 80 306 

.' 

BEST t..v.I\ILA8LE COpy 

http:Entry.co
http:Int:roduct:i.o.1S
http:h;Jl:"''rA'H.te
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1n c::ooperat:±rn with the Fooi MQ, Agriculture ~anizatian <(no) I of 

~ Uttttect Nk..,g'AnS j' ·~~t<!ntt··~n:rn ·varteetes -fran' Africa'~"Asia 

ware tested at twe Lcx::ations (Sanaa··arx1 Taiz) in 1973. 

These ware ~lant~ in two-row~&lots 5 meters long~ replicated three times. 

'!he results EEl p)reSeJ'l.tEd in Tables 4 arrl 5 • . .~ 

Sanaa- The days fran seeding to 50 percent bloan rangai fratt,·.l03 

days to 135 days. The local check flCMered the earliest (103 days) while 

'~e Ethiopian entri ~s flCMered the latest (~ had no flCMerS ctt.:frost 

.date). Plant'j~hi; varied fran 62 centimeters to 129 centime~. The 

~tx::al check had, an average plant height of 100 centimeters. Al~h 

~ain yields.were not obtained due 'bo late planti..m, obsen"aticqt ~

eated that the Egyptian entries Giza 54 and Giza 114 looked ~sing. 

''rae Ethiopian entr.{.es were vigorous, but very late maturing. 

Taiz- Grooing corrlitions in Taiz were nnre favorable (gocrl,O'am;'_ 

adequate rainfall, K3.":JI'er tanperatu'l!'es) than in Sanaa. C~y, the 

average perfol:ll\BI1ce 0:': tr...:! entries planted in Ta;iz was better t:haIt.!:.. , • .Jse 

-p;tanted in Sanaai Plant height r~ fran 74 ~:timeters to 2,a~(eentimeters. 

The entries trcm Uganda scored favorably in plant Vl.gor. Sirnil.ar:tD Sanaa, 

.~e Ethiopi~. entri~s were vigorOU! i . but very la~ maturing. 

http:entr.{.es
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Grain yield ranattl fran 20 kilograms to 3109 kilograms per hectare. 

'lbeiarge variation in vield"Wi!l8 due largely to bird feeding. A najarity 

of the hybrids fran Ugarrla suffered very little bird damage am oonsequently 

gave t:l1c highest yi~lJ.s. 'The resUlts of these t\«> tests seem to irrlicate 

that the varieties sulted far the centrai highlarxls (Sanaa) may not' be the 

best far the midlarris (Taiz). The PresP.nt varieties used bv f~s teOO 

to sUWOrt this statem:>J1i:. A white-seeded early naturing var.i.ety is popular 

(because it is adapted arrong fancers in Sanaa)while a brown ar :..'"ed-seeded 

late IllCl,turing variety is used by fancers in the midlarrls. Estimited average 

local sorcrhum yieldE :1J1 Sanaa arrl Taiz are 800 kilograms and 1200 Jd.rogiamS ~ 

per' hectare, respect..i \·ely. 

The results of the 1974 test are presented in Table 6. In WI! test,

Giza 54 and Giza 114 ~glln looked very gcxx1. sane hybrids fran ~ aIso 

lOOked' pranising. Grain yield data was not obtained because 0f delaYed 

planting due to late arrival of' sea:1s. 

Because of prani:=dng perfannance of Giza 54 an:1' Giza 114 in 1973, large 

enough quantities of f;l.>edS to plant lame olots WPIP, procured frcm EaVrit in 

M3rcl1 1974. Grain yields of Giza 5'1 am. u~za .LJ.4 1n t.nis planting wre 1903 

ki100rams and 2514 kilograms per hectare, respectiVely. '!he vfeld~f' the 

local check was 991 kilograms per hectare. 

http:PresP.nt
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'.L'able 4. Sane 1\groncmie Characters Gf -:-." 30rah1.:lRl Varietie8irlyhridsfrern ~ica a. Asia Planted in Sanaa,1973 

• --__ ... -". - - tC-. - -'''_--.,-. ~-"" 

~s. to PlMt 
Entry 5Q% h~h~ Ear Vigor 

~. Name Origin bloom (ens) typell scoreb 

i Giza 3 Egypt 118 81 C 1 

2 Giza 54 " 115 129 C 3 

3 Giza 114 " 135 126 C 3
, Alsna.ya Gato; 994 Ethicpia 3 
5 Alsna.ya Gato,.1001· " 2 
6 Alemaya ~. 1050 " -- 1 
7 Alsna.ya W.s ~97 " 135 123 S 3 
8 Aleraya w..s l763' " 2 
9 CSH 1 IDlia 124 75 S i 

10 CSH a' " 111 98 C 2 
11 CSH ): ." 111 75 S J 
12 PSHi " li8 103 S 2 
13 9iIarna " ll8 93 S 1 
14 H x 57 (SB65·x ,CK60A) . Ugmm 1Q7 96 S ~ 
15 H x 467 (SDxEil/i/~'9A)Ji III 110 S 2 
16 50 x 61/672 ." 120 81 S l 
17 ~ x 360' " III 107 C 2 
18 Serena Ii 120 69 C 1 
19 ::;B63 x Kaf!Darn A : lie 102 s 2 
20 SU x 61/6/2 :-t Kai:inam A 41 103 S 2" 
21 50 x 360 oX Kafinam A' <" 13S 62 C i 
22 50 x 135ii3/1/3/l " tio 84 S 2 
23 SSI Pakistan 118 82 C 1 
24 D.G Pearl n. m7 109 s 1 
25 sanaa White <i:ocal check) Yerilan U)3 .100 C 2 

iIc = catPact, s,...: semi~ 
~ 1-3; .,1 =f ~vrl.~, 3 =·~s1tvi~ 

http:Alsna.ya
http:Alsna.ya
http:Alsna.ya
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~ 5'1 SaM' Agrenf'Me ~~f' 24- ~gn~N·ariie~~/~hi~.: f:;:(!!U .;t'£r::IW."r,d, As';ra;,:Plmlt.ecHh 

Taiz, 1973 

------. ----
Plant Bird 
height Uxiging Damage 

No. Name Origin in ans % % 

1 Giza 3 Egypt 2 
2 eMu;'S. " 1 80 
3 ~za. .m4. " 133 18.7 C 1 95 
4 Almaya.;Gatf> 994 Ethiopia 3 
5 
6 

A.l.aIIaya Gate 1001 
A1tmiI:fB. Awuh 1050 

" 
" 

3 
3 

1 .Alema.ya W.S 1297 " 3 
I JUsmaya W.S 1763 " 3 
'!l~ ~1 In:lia 74 0.0 S 1 50 

10' .C!IH 2 " 112 7.1 C 2 50 
11 CSH 3 " 90 0.0 S 2 mil 
:I2 PSH. r " 110 1 95 
la SWm:ii& " 78 6.6 1 95 
14 H ~. S.1. (SB65 x CK 60A) Ugama 150 5.8 S 3 nil 
a· 
16 

H x 467 (5Dx61/6/2xCK60A) 
50 )C 61/6/2 

140 
139 

6.2 
27.2 

S 
S 

2 
3 

nil 
nil 

'J:3 50 x'3S> '~6 0.0 ~. 

~ 3 nil 
18 aerena 142 0.0 C 3 nil 
D SB65 x Kafinam A 132 0.0 S 3 nil 
41 50. x' 61lfl~'x Kafinani' A 145 8.3 S 2 85 
21 ~ x 360 c Kafinam.'A 95 7.6 C 3 nil 
lZ SD x:~35/1J/1/3/1 140 12.5 S 3 nil 
II SSI Pakisi:.aJ;1 123 0.0 C 1 70 
24 
~ ... ,
205 

D.G. Pearl 
[.()cai" (CheCk) 

II 

Yemen 
177. 
250 

6.? 
100.0 

S ~ 
2 

98 

at  c:x:npact, s;~ ·a;ani-cc:rcpa.ct 
l::salred 1-3; 1 = least vigorous, 3 :-:: IIDst vigorous 

BEST AVAILABLE Copy 



emle 6. PmatlDiUXJe of as 'au..-~~~1ca am AiJia Planted in 
sanaa, Itf4. 

' ,I Plaiit: 
Entry Days ,to heigh~ ~gor 

,NO. Ncure Qrj.gin b1cXJn in are spore 'It 

1 

1 Giza 1 - Egypt 133 12 	 !.3

'...2 Giza 3 	 130 68 1.3 
3 Gig· !')4 	 127 108 3.0 ..4 ~lZii 114 	 129 117 ~.O 
5 Giza 123 .. 127 i07 	 9. 3 
6 Awe.lit'1050 Ethiopia 136 83 	 "2.3 ..7 Mi ugri 149 	 135 75 ?I.. 3 
8 W.S. 1297 	 139 78 :1.3" 

. ~.3 
10 Aler:aya 70 " '2.3 
i1 Gato 994 " ;1.0 

9 W.S. 1763 " 

..:i2 462 Nigeria 	 ',1.3..13 181 13u 68 2.3 
i4 S.S.2 Pakistan 132 78 ~.O 

15 D.G Pearl .. 121 105 :2.0 
i6 CE 90 16-3 Senegal 126 70 1.0 
17 5 D x 61/6/2 Ugarrla 120 78 1.3 
i8 5 D x 36/0 " 128 60 1.0 
19 ~' D x 135/13/1/3,'1 " 117 90 2.0 
?(} Serena " '
21 . l{afili:am " 5D x . 6~ ;/6/2 " 113 92 3.0 
~2 D x 57/2/3 Brown " 121 80 1.3 
'23 	 9D x 4/FS/15 " 127 82 2.3 
24 IDeal Check Yem:m 113 93 2.7 

I 2 

" 

*. scorecl 1-3; 1~ 1e38c vigorous, 3= most vigorous 



, ..wI 

~le 6.. pm:f<JDllalXJe .of. ~S '$JI'gtUI v-a.~ blIm Africa ani AiJia Planted ~ 
sanaa, 1"4, 

.-~--~i~i----------------------------------~~~-------------------I Plant'. .
Entry he).g~t Vigor 

b. Name: in ens ~e It 
1 

1 Giza 1 Egypt 133 72 !.3 
2 Giza 3 " l30 68 1.3 
3 Gig, 54 • 127 108 3.0 
4 G-iza 114 " '129 U1 13.0 
,5 Giza 123 " 127 107 2.3 
6 Awa8h'1050 F.th1opia 136 83 2.3 
'7 Mi t:Jgri 149 " l35 75 [.3 
'8 W.S. 1297 " l39 78 1.3 
'9 W.S. 1763 " e.3 

10 Aleraaya 70 " 2.3 
i1 Gate 994 " 1.0 
i2 462' Nigeria ,1.3 
l3 leI " 130 68 2.3 
i4 S.S.2 Pakistan l32 78 2.0 
~5 D.G Pearl " 121 LOS 2.0 
l6 CE 90 16-3 Senegal 126 70 1.0 
~7 5 D x 61/6/2 Uganda 120 78 1.3 
J.,8 5 D x 36/0 " 128 60 1.0 
19 ~. D x 135/l3/1/3,'l " 117 90 2.0 
~G Serena '. ," 
21 :Kafiliam X' 5D x 6~ /6/2 " ·1l3 92 3.0 
22 D x 57/2/3 Brown " 121 80 1.3 

'23 9D x 4/FS/15 " 127 82 2.3 
24 Local Check Yaren 113 93 2.7 

* ... n.ored 1-3; 1~ 1e3sc'vigorous, 3= most vigorous 

BEST ,AVAILABLE COllY' 



'Sorghum from the U. S • A. 

Fifty-one Ameri~an sorghua eult1var. obtained from Dr. R. E. Atkins 

at Iowa State University were tested at the Bir Al-Gaheum R.searab Farm iD 

Sa••a im 1974. These were seeded in a n~n·zeplicated lingle row 5 aeter 

plot. The teet was grC!lWU ISnder'irr1'aat"1C!)n. The re.1S1ts of the tear are 

presented in Table 7. 

Hyb~id sorghum resulted in alm~st 100% increa.e in yield over the 

varieties. De Kalb DD-50, RS 671, Pieneer 861, and Pioneer 885 were the 

highest yielders producing over 4000 kilograms of grain per hectare, a~out 

four times the yield of the local variety (991 kg/ha). The stover (.tem 

and leaves remaining after the heads are harvested) yield in some of the 

beat'U.S. introductiona was about 12 tons per hectare compared to ab~ut 

3 tons for the local variety. Although the U.S. sorghums were nhorter than 

the lGcal variety profuse tillering compensated for their short stat.~e. 

Earlimess is another uesirable trait of the U.S. hybrids. 



-18-

Table 7. Perfonnance of 51 Introduced American Sorghums, Sanaa, 1974 

st:mrer -- .---Days to Plant - Grafu-:---- Grain 
50%. height yield- yield % over 

BrarxV\7ariety bloom in ems tms/ha kg/ha Sanaa White 

A-Line 
Martin 117 ·14 228 23 
canbine Kafir '0 117 80 86 9 
Wheatlard 127 50 7.8 457 46 
Redlan 127 75 57 6 
Kansas 24 120 64 7.1 28 3 
Redbine 58 117 74 10.4 86 9 
Reliance 101 70 200 20 
A 406 Martin { 4 dwf} 116 55 7.8 57 6 
A 616 Kafir {. 4 dwf} 117 50 7.8 200 20 

B-L:ine 

Martin 118 70 9.5 371 37 
Ccrnbine Kafir 60 120 75 12.0 371 37 
Wheatland 125 44 8.6 28 3 
Redlan 127 80 13.0 685 69 
Kansas 24 120 60 8.6 114 12 
Redh:i.ne '58 117 65 ~.Ij 172 17 
Re1i3nce 101 80 3.4 600 60 
B 406 Martin (.4 dwf) 114 44 3.9 344 35 
B· 616 Kafir { 4 dwf} 121 45 7.9 228 23 

R-Line 

£& 
p4 

Rd».ne 60 

116 
115 
115 
115. 

55 
7Q 
60 
70' 

5.2 
7.8 
~.5 
3.9 

485 
600 
857 
457 

49 
6 

86 
46 

~ 101 80' 1G.4 1828 184 
Texas 04 115 75 3.9 828 84 
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(~t.d:)- .Table 7. 

.._----;-"'.-- -_o_-s..ys to-- - -pIant-----....-• ..,.. stever Grain ~ain 
§o.i..\ height yield yit!ld ,~ 

BrazXll\7ariety blocm in ans "tons/ha kg/ha sanaa -White 

Texas 01 113 80 10.4 1600 161 
NQbruka e250 11J 60 9.5 885 89 
Nebraska 9040 126 50 8.3 57 6 
T&Xa~ 25:i6 . 38 5.6 28 3 

B;y'UJiid 

Nebra,s.ka. 504 ill 85 2228 225 

Nebraska 50S 101 75 7.8 2457 248 

RS-60S 111 65 9.1 2057 208 

RS 622 113 60 9.1 1343 136 


113 80 7.8 2514 254
RS 626 
RS 6a~ 105 85 11.7 3.943 196 
RS 67t 110 60 10.4 4114 415 
P.i~ 820 ·116 60 12.1 457 46 
~8"i 110 70 7.0 1143 115 
p~ 86'1- ill 75 4.7 4086 412 
P.i~ 866 111 80 12.1 3486 352 
Pi~ 985 W. 75 12.:l 4086 412 
P~8i4 lC~ 55 c.Ll 3~b6 332 
~'9? C-<i4 A lIP 55 3.9 2000 202 
~~~50 101 80 3.0 4457 450 
~.E56·A 10.1 75 10.4 2400 242 
"DeKalb - F 63 98 75 11.0 1971 173 
Northlrup-King NK 113 98 60 3.4 1714 173 
Northrup- I<:in.;J NK 133 98 65 4.7 3342 337 
'~King NK 222 1£)9 65 7.3 1828 184 
.~King NK 275 104 45 5.7 1686 170 

1.04 65 5.8 1343 136=:S~re4:6 113 70 12.0~ 1200 121 
_, ......White (local check) 124 94 3.0 ·991 100 

b • ) , - . 
i 

BEST AVAILABLE COpy 

http:Nebra,s.ka
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The Arid Landb Asricultural Development Program (ALAD) , ift Lebanon pro

vided the largest number of entries for the YARG-USAID sorghum variety trials 

in 1973-1'74. A total of 4636 entries plus two composites (. compo8ite con

sists of about 4000 to 5000 individual plants) were received from ALAn for the 

two year period. Classified acc~r~ing ~o the kind of nursery, tke.e are: 

1973 main nurs!ry 

1973 regional ut.rsery 

Sanaa selections from 72 terbol 

1973 terbol selectiens 

Selection from RN TR '73 

Selections mad~ by YARG Trainees at ALAD in 1973 

Male s~erile co~posites 

World Sorghum coiJection composite 

1973 Main Nursery - The 1973 main nursery consisted of selectiens made at 

ALAD in Lebanon from a nursery which contained sorghum varieties from various 

loaatimns in the wor~d. A total of 2878 entries were inciuded in this nursery. 

These were planted at the Bir Al-Gahoum Research Farm in Sanaa on JURe 12-16, 

1973. Due to the late planting, most of the entries did not reach ~turity. 

However, information on plant vigor, plant height, and flOWering behavior were 

obtained. These are presented in the appendix, Table 17. 
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Of a total of 2878 entries, 30.8 percent attained 50 percent flowering, 

13.6 percent had 1esti than 50 percent flowers, and 55.6 percent had not 

flowered by frost date (November 1). In plant vigor, 12 percent of the total 

entries were rated either vigorous or fairly vigorous, whil~ 88 percent were 

considered undesirables. Based on flowering behavior and plant vigor, only 9.1 

percent of the 2878 entries were considered pormising for further testing in 1974. 

1973 Regional Nursery - This nursery consisted of selections made by 

ALAD in Lebanon from several locations in the Middle East area. The nursery 

cont~lned 447 entries, 404 of which were planted in Taiz aud 43 entries were 

planted in Sanaa in 1973. The results are given in the appendix, Table 18 and 19. 

Only 3 of the 43 eil~ries planted in Sanaa were found promising while 42 

percent of the 404 ~ntries in Taiz were rated as either fair or good. This 

reflected the great difference in the natural selection fact~rs operating in 

these two locations. Cold tolerance and drought resistance are the two main 

attributes needed b, a variety in order to produce satisfactory yields in 

Sanaa. 
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!t:hicIpiaA and S\danese Nursery- 106 entries fran Ethiopia am 5ma&, ~ 

~ -in ·this nursery. These were planted in an unrep1icatai single 5 lOOter 

., plots at the Bir ~1~ Research Fann in 19V3. The results cu:e given 

tn the apperrlix, TabJ.~ 20. 

Because of late planting, many entries did not reach maturity. Based 

on plant vigor, 13 perC".t!l1t of the 106 entries.were fourv:1 pranising for fur

ther testing in 1974. The Ethiopian entries were nore vigorous than. the Su:l

anese entries. 

AI.AD Regional Sorghum Yield Trial- 41 entries were inc1lDed in this test .. 

';£'hese were planted at the Bir Al-Gahoum Research Fann in Sanaa in 1974. Plots 

size was a single ~l 5 rreter long, replicated three t:iJres. Grain:y1eld arxl 

other agronanic characters are presented in Table 8. 

Except for bK> hybrids, NB 635 and RS 506, the perfOmaJlce of the entries 

in this test was very poor. Grain yields were less than a ton. These var

ieties are 5UpIX)sedly the best when grcMIl in Lebanon and elsewhere but they 

did very poorly. in Scmaa. It is apparent that natural selection factors oc

curing in other places, are auite different fran th~ natural se1ectl.~ factors 

ql&ating in Y~. Th-:se results indicate that crossing and oon-selective 

activities can be done elsewhere, but evaluation ImlSt be done iT. .y~. 

1973 S~ Selections fran AI.AD Nurseries- 227 erltries were selected 

fran AI.AD .HIj[6eries gt'CMn in Sanaa in 1973. Selection was based 00 plant vigor 

and f1cmer:i!}JJ behavio,,=", since yield dat.a was not obtained. The selected 

entries were planted at the Bir Al-Gaholml Research Fann in 1974 for further 

evaluation. Grain yield, plant height and days to flowering are given in 

the apperrlix, Table 21. 

The highest yielding entry produced 3320 kilograms of grain per hectare, 
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about three times the yield of the loe:a1 variety. Of 227 entries, 15 were 

foorxl yie1dll,,!J' 1500 kH,~ t.0 'a320 Wogt"aftls to·tlle'hectare. '~ 

to tank, these ~e : Plot 'nutiher's 402,' 415 ,lin; 403, 405, 426~' 206, . 226, 

325, 2~4,' 424, 2fffii 36~'1, 35'1 alii ~~ ,. n~' dates of these ehtr:tes ~ 

fl:an 127 days to ,140 clay~. Plant height varied f:ran 60 centiIreters to 147 

centiJreters. These entries will be incltrled in· a prelimL'1a!Y yield 'trial' (one 

r:G1R, 3 replications) in 1975. 

Terbo1 Se1ecti0Il:C:;- 654 entries' were included in this nurSery. A' maj

ority of the entries h"ld very poor gemination curl were late maturing. The 

list of entries' am SCIre agronanic characters are given in the i3pperxlix "Table 

22. 

Selections fran RN 'TR 73- The prob1an in this test was poot· gex:m:ll1Cition 

clUe'trr tne high'1tOisture content of the seed ~st 'in Lebanon resulting 

in the rapid- detericrc.tion of the seed in soorage. Of, '145 entri-eS' nOM gave 

a good stand. The ent'ies are listed in' the append±x Table 23! 

A am S St!lectiOI1£- During their training at the Arid Larrls Agricultural 

Developrent Program :in Ltilianon in 1973, Ahrred Al-Anisiarrl Yahya 5~{YAm 

soxghtlm. o:mnterparts, made selections fran arrong the thOu.sands 'of errtr:tes' ~ 

at;' the ALADfann for sorghum . types which they thought weu1d be ~,Jie£Ui 'm YsRen. 

40''''Seiect:.ions-'wet:e IMr5e'~ '!hese -were 'planted at thE' Bir A1-Gahotlm'Re!;~ Fann 

in Sanaa in i974. The resuits- wm-e 'disappointing. NOne were fourrladJlpt:ed 

to Sanaa condit.ions.· A.;ain, this ±Uust:rat:es ~':' what~ is gcxx1 ':in LebanGm'may 

not· do -well in Ye:nen. Be<".ause af InanpllWer l.1m!tattons, .! t is n&t "P'Ssibie, 

at 'the nmEnt, -for"the ~USAID Sorghum Project. to tniiertake crossing ~'. 

The best arrangem;mt will' be -for' MM, ~ other ,tn-r.ernac.oMl. Center-s (who"h!ilve 

the faciliti-es) -to do ......he crosses curl other non-selective activities am the 

~USAID Sorghml PrOj·,lOt. do the I~ 1!e1ed::i0ft' in Yemen. It is ~-
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that local Yemeni varietiel!l'be included 1ft the crossing program. 

Kale - Sterile Compolites- Unlike eorn whieh is a natural ontcrol!lser, 
sorghum is highly self-pollinated. ,The discovery of genetic mechaQisms in 
sorghum controlling ma~,e-litern!ty I118de it possible to' provide a mealls of 
rapid outcressing. A ~l. sterile caapo8ite obtained from the ALAD program 
In Lebanon was grown at the Bir Al-Gahoum Research Farm and in Taiz in 1974. 
These were interplanted with loealtypes t~ all~w intercrossing. i~lec~iofts 

were made from these po~ulations which will be planted in 1975, for another 
cy~le Qf selecti~n. 

World Collection- A population of sorghum consisting of a mixture 
of different sorghum types from around the world was grown at the llir AI
Gahoum Research Farm in 1974. Of a total of about 5000 plants, 124 individual 
head sf!leetioRs were made. Selection wait based on traits st.lch as earliness" 
plant height, grain COl01' and head size. A local Yemeni farmer was invited 
to assist in the selection. 

Local Sorghum eolle~tion3 

Forty local sorghum t~'pes collected around Sanaa and Amran were planted 
at the Bir A1-Gah~um RQsearch Farm in 1974. Two white grain typas and two red 
grain types were found vigorous and produced good quality grains. The sorghums 
fFom Amran were tall and late. 

The present ICDcal .!ollection is very limited and does not represelltr: the 
diversit/ available ini.'c:men. It is highly recommended that a systematic 
collection be made of alL available sorghum types in Yemen. Thi~ should be done 
before locally used typer. are replaced by improved varieties which may be very, 
differen: from loeal on~s. This collection would be valuable to the program In 
Yemen and to the sorghum r~search effort in the world. Long-term storage is 
possible at Fort Collins, r.olorado, U.S.A. in cooperation with the USDA Program 
in Pnerto Kico and'ICRISAT in India. Other crops of importance should, be sim
ultaneously collecteu. 

Two lines of high-l:'sine. sorghum (IS 11167 and IS 11758) obtained from 
Purdue University, Lafayette, Indiana, U:S.A. were planted at the Bir AI-Gahoum 
Farm in Sanaa in 1974. Cermination was poor and plants were weak. It ~s p=e
mature to draw conclusive results from a very limited sample of high-lysine 
sor~hum lin~s. It may not ~e commerdaUy feasible to nse the Pur~ue k'igh
lysine lines for commercial production, but it may be useful to iucorporate the 
high-lysine content of these lines to adapted varieties in Yemen. CrBss~s 'can 
be made at the ALAD pr~gram in Lebanqn or similar institutions and selections 
made in 'Yemen for adapted high iysine types. 
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'!'able 8 • PmOIRli!lJlD! of AIM> Reqima1 SG!gIun Yield Trial, sanaa, 1974 

.... 
~ito Plant' Grain Grali1 , 
50' hi6.ght yield averEn~

No. -~' Origin b10an :in a11s kg,lha local check 

1 
2 

, NES 50 
NES 324 

~3W]'58 
73TR.2204 

131 
135 

62 
63 

397 
317 

33 
26 

3 ~ 3'24 ftKl'Nl79 133 69 700 58 
4 NES 633 ~3W551 150 64 248 21 
5 NES 634 WM73W1035 136 63 134 11 
6' NES 642 VI!03W776 147 62 131 III 
'7. NES 650 ~73W759 138 83 268 22 
8 NES 698 ~3W1004 139 77 220 18 
,9 NES 746 \'M73W760 148 60 69 6 

10 NES 760 72Ta332 130 67 540 45 
11 NES 864 ~3W559 133 56 157 13 
12 NES 867 ~3W789 132 69 288 24 
13 NES 1146 \M73W761 138 100 897 74 
14 NB 635 125 73 2023 167 
15 NES 1310 72TA878 1-49 53 60 5 
16 NES 1390 w.r73W508 143 67 134 ;t:l 
17 NES 1421 ~3W769 138 63 426 35 
18 NES 1436 ~3W784 143 65 226 19 
1'9 NES 1460 ~3W770 140 63 154 13 
20 NES 1559 ~3WI037 129 84 906 75 
~ r..oca.l check 125 103 1211 100 
22 NES 1570 fM73 777 136 88 463 38 
23 NES 1626 h!o173 781 119 72 303 25 
24 RS 506 125 83 2206 181 
25 NES 1707 WM73 762 129 100 826 68 
26 
27 

NES 1747 
Nl3S,.l777 

wr.173 519 
VM73 525 

140 
151 

107 
73 

263 
120 

22 
ro' 

28 NB 691 131 67 1043 86 
29 NES 1782 ~73W 1033 135 73 554" 46 
30 NES 1i85 72TA 1350 135 73 4~3 38 
31 NES 1787 VM73W1034 130 62 166 1~ 
32 NEs 1789 "003W 778 139 83 277 23 
33 NES 1797 lM73W 772 144 ~ 168 ,14 
34 NES 1803 lM73W 782 147 63 123 10 
35 IS 209 ft.dvf13W 775 144 ' 63 220 '18 
36 IS 339 W}173W 767 138 58 151 13 
37 IS 406 ~JW 1009 131 80 797 6S' 
38 IS410 ~3W 763 137 80 680 56 
39 IS 825 VI!03W 1(~20 129 It' '683 56 
40 IS 825 \'M73W 1021 140 74 163 13 
41 IS 858 VI!03W 783 149 63 57 5 
42 IS 3673 ~473W 10010 128 152 563 47 

j .! 
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J.Millet Fro. AfriCil snd Alia• 

Nine varieties nf. African and A.ian pearl .iilet va~ietie. whiEh were 

obtained through the Feed and Agriculture QrgaDi~ation (7A0) of the Unit~d 

Nationl, were planted at the ~ir A1~Cahoum Research C·'nt,r in Sanaa 1ft 1973. 

Due to delayed pla/lting, none reached flowering stage. 

An0ther set of 12 pearl millet varieties from Nigeria, Pakistan, Senegal 

and Uaanda were planted in Sanaa in 1974. The results are presented in 

Table 9. 

Grain yield ranged fr~m 351 ki10~rams to 2023 kilograms per hectare. 

The beat varieties, Serere 2A and Serere 17, (bow rrom Uga'ada) gave yields 

of over 2 tons pet heclare, about three times the yield of the local .C!:heck 

(650 kg/ha). The days from planting to 50 percent bloom ranged from 119 

days to 136 da~'s. '..'Fe entries from Uganda ~ere relatively earlier ~olllpared 

to th2 ather entries. Except for one variety Ex. Bornu, lodging was ~ot a 

prob1~m. The local variety produced the most number of ears per plamt but 

were slIall·.in size refiOulting in low total grain yield. 

Millet from the AL~ Program 

Pearl !fillet Nurse.~ - Seventy-twa pearl llil1et entries supplied by the 

Arid Lands Agricultural Development· Program in Lebanon were planted at the 

Bir A1-Gahoum Resea~ch Center in Sanaa in 1!74. The results are pr••ented in 

Table 10... 

Tne highest grain yield abtained in this test was 3088 kilograms per heetare. 

http:slIall�.in
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For a crop which tus never been grown commercially in Sanaa (elelation 2300 
meters) this yield looked surprisingly good. The average yield of the local 
sorghum va~iety in 3Anaa is about 800 kilograms per hectare. In this test, 
the yield of the lo~al millet variety is 650 kilograms per hectare. Current 
millet acreages in yp,~n are concentrated in the coastal Tihamas (hot and dry) 
and to some extent in the midlands. 

Early Pearl Millet composite - A mixture of early maturing pearl millet 
types was grown in Sanaa, Taiz and Hodeida in 1974. 202 head selections (from 
a population of ab0ut 5000 plants) were made in Sanaa, 330 head selections (from 
a population of abo~t 4000 plants) in Taiz and 30 head selections (from a popu
lation of about 300') pJ.ants) in Hodeida. Selection was based on plant vigor, 
head type, grain quality, bird resistance, and a potential for use as forage. 
The selected heads will be planted into head rows for evaluation in 1975. 

Tel Amara Pearl Millet Composite- Another composite of pearl millet made 
up of selections in Lebanon was grown in Sanaa and Hodieda in 1974. 417 head 
selections in Sanaa and 86 head selections in Hodeida were made. The selected 
heads will be planted into head rows for evaluation in 1975. 
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T.ble 9. P..erfDI1Iumce -of 17 Peart MUlet Varieties:. fr.am. Africa ~id Asia Planted in Sanaa..1.974 

-Days~~--Ptant-------- ·-'·Xverage grai. Gr~ln '1 
Int!,I 50% height L..odging no. ears yield over 

Nn 
t
'.,. 

Ped-isree 
"~lr. Borl'lu 
W.P. C01llPodte 
Y/7' 

Orilin 
lU~erl,. 

Nigerif\ 
Pakistan 

bloom 
t~~ 
1~~ 
136 

In C1IJS 

1~15 
U8 
1~~ 

in pet 
9.7 
8.0 
t 0 

per plani 
3. 1 ~ 

2.1 
2.9 

~/ha
1566; 

82u 
850 

"l:ocal t:beck 
241 
1.27 
t~t 

4. t8 BY ~kist"n 136 107 3.3 4.2 684 105 
~, , N~{l'I C,,~ollite Seneg~1 133 3? 0.0 3.5 95t 54 
f.. Sounlt , Seneg~1. 136 108 0.0 '-.7 420 65 
7. Sprere ? A Ugandil 121 '135 2.7 4 .. 3 262" :rL1. 
8. 
.«J. 

" A x Serere ? A 
Serere 1,7 

Ug"Yld~ 
Uganda. 

H9 
120 

111 
111.3 

0.0 
1.7 

7.8 
4.1 

1520 
2023 

2~4 
3H 

to. Serere to bA x Serere t 7 Uganda 121 126 fl.O 5.6 !J.?33 190 
n. Serere Comp~.fte Ugand~ H.9 105 3.7 4.1 1.447 223 
t? Loral Cherk Yemen ·1.33 128 0.0 '10.6 658 iOO 
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Table In. Perf01'1lUlnd! of " Pent KU let Intriea fRIll the AJ!tD ProsT... 

S8n,,0-1974 

Days to Phat CHin -----crain "L.. 
Plot OT'!~in 50'1. height yleld oval: 

No, NEP. 71 tr. bloom in CDlS kg/ha l~t eheck 


14M 7 5603 12~ 70 809 124 
140' In 5608-1 t?O 50 474 73 
140' 1.1 5003 1'0 55 383 ~ 
t404 1.1 5004-1 t?O 54 '37 :n 
1405 11 5007-' 120 85 1980 305 
14M 11 5>13".'1. 1.?4' 87 ~~ 1~1 
t407 1.1 5S13-? 1'0 50 ' 6'''4 104 
1408 11 56t3-3 In 45 626 tq6 
t40Q 11 %15. t?o 65 1351 208· 
t410 18 5008 118 70 q<r.3 1.39 
14tt t8 5ml-? t '-'I. 70 911 140 
t4U 18 5Ml.. ~ t?t 90 t631. 251 
t41~ 18 5015 IX tOO 1477 ??7 
1414 18 5016 1?3 95 1863 '-'87 
1415 lR 5070 116 tOO 1617 ?'5~ 
1416 
1417 

18 
18 

~0?3':'t 
.5'0?1-' 

116 
t~ 

95 
90 

'763 
886 

4?S. 
13' 

1418 
t4oJ9 
14?n 
14,t 

18 
'1.8 
'18 
1.8 

5("5-? 
5C~i3 
50j5-t 
sn17 Sf' 

1?1 
116 
t?5 
116 

110 
80 

110 
100 

1768 
1'-6 
660 

1109 

?7'
11'.
102 
111 

t4?? 18 5040 Op 'I.?O US ??1.1 340 
'l4?~ 18 5618 Sp 1?3 85 334 51 
14'4 'i.8 56'?(l..'l ()p H6 90 10'0 157 
t4?5 18 56,O-? Op 124 75 526 8~ 
14,6· 18 5"?1 SIl 1'4 95 ~074 165 
14'1 1.8 56?S Sp 1?4 88 4q4 76 
'I.4?8 '1.8 56'1;-1 Sll 1?5 83 H?6 17j 
1421)· 18 5fi?6-? Sp 125 87· ·300 4~ 
143n '1.8 56~,9"I"S., ·127 93 '"1t7 IS 
'l43i 18 56'$0 ~ 1'7 68 77 1,"J 
143' 18 561?-1 Sp '1.'4 93 18?8 281 
t431 18 5633-'? Op 1?4 92 2494 384 
..434 
t43~ 
1436 

18' 
18, 
tS 

5638-.t Sf) 
. 56~g.." Op 

5640 0" 
1'4 
1'4 
1.'4 

83 
98 
99 

1883 
2M-7 
t246 

~ 
310 
192 

t437 16 56tft;.?· Op 1'4 120 1977 304 
1438 18 564' 0., 'I.?O 93 14'6 219 
1439 
t440 

18 
18 

564t~ Sp 
5645 ...90> 

"26 
1'6 

95 
84 

643 
1048 

99 
1't 

1441 18 5646 SIl !J.?3 74 8'l.~ 125 
t44' 18 5657 Gp 120 86 597 92 
t441 IS' 5654 Sp 1?0 91 1768 272 
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• J;>glJ to Pt.-t Grdn G~ln "l. 

Plot OTigin m r 

ltelsh!: yfetd Over·' 
tn. NEP 1W3 tr. btoom -t" C1III1 "81M "-oee1 ehec1t 

14414 
h4~ 
t4'lt1 
i441 

18 
18 
18 
67 

--;~:>.7 Or 
5(,63..1 S" 
'-663 .. ? S" 
5043 DTJ 

116 
i';tl' 
116 
121 

88 
'~6 
104 
t"3 

1637 
'468 
n08 
2?'14 

.. 
'51 
~80 
'?63,.., 

1448 (,7 ~668 Sp 1?1 90 1?4:; I·'n. 
i4~ 69 ~04'i Op 1.?0 11.? '1.900 ~q? 

t45~ 
t4St 

6Q 
t04 

~046 Op 
~047 Op 

120 
1?0 

110 
111 

1857 
?l8o 

440 
~36 

t4~; 104 5057-? Sp 1?6 80 ~ 

t4~ 104 5055 ~ 1'4 90 760 U7 
t454 tOt. 561' SI' 1?6 113 ?4?6 !In 
t45~ 
1456 

175 
?is 

5056 Sp 
~f)57 Op 

1?6 
1?4 

74 
74 

586 
3088 

.90 
475 

t4'~?. 
1458 

?1.8 
'18 

5051} S" 
5061-1 ~ 

1?4 
1?4 

6? 
90 

534 
583 

82 
"90 

t4SQ ?I8 5061-? Op 1~ 76 '134 '?8 
146n ?18 5061-3 S" 1?4 73 11?3 173 
146t ?l8 ;-066 {}P 1?4 80 10?8 1058 
146' ?18 50fi 7 DTJ 1?7 40 fi91 1.06 
1.41;, 
'[46'4 

"'18 
?'l8 

5678 S" 
:5fi8'\. So 

1?7 
127 

90 
47 

l)11 
417 

140 
64 

t465 110 36B? S" 1?7 44 546 84 
1466 :no !t685-1 S" 1?7 6? 1lJ1 ?q 
1.461 1'l.n %85-? Sop 1?7 65 440 68 
1468 184 5600-1. S'!'l 1?7 C)3 631 97 
t46'~ 588 506.q SI' '1'7 76 860 1.32 
t470. 588 5iQfl Sp 1'-7 70 646 99 
1.471 10'17 5'01' Op 1'7 75 823 'l27 
1.47? 1018 50:-75 Op 1.?7 90 634 128 
Lor~l Che"k. 133 128 650 'lOa 
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_~n~rRss froa the ALJ~ Program 

.. Sudangrass Nursery - Fifty-six audangrass entries supplied by 'the Arid 
"v 

Lind Agricultural Development Program in Lebanon were tested at the B1r Al-
Gahoum Researeh FarID in Senaa in 1974. Forage yield and other agronomic 
trait. are given in Table 11. The hilhest forage yield obtained was 22.1 
tons per hectare. Fedder yield of the local sorghum crop is about 3-5 tons 
per hectare. In Sanaa two cuttings may be possible if sudangrass is seeded 
early. Sudangrass is c new crap in Sanaa. It is grown to some extent in 
the midlands, where. ')ecause of warmer temperatures and ,higher rainfall 
3 or 4 ratoon crop~ ce possible. The present dual-purpose type local 
sorghum is inefficient in utilizing space. The combined us of a good grain 
sorghum for grain and forage as well as sudangrass for the bulk of the forage 
may result in higher farmer income. 

Sudangrass Comp',.3~~ - A sudangrass composite obtained fr-om the ALAD pro
gram in Lebanon was s~ace planted at the Bir AI-Gahoum Farm in 1974. Of a 
total of about 3000 p~ants, 54 individual plant selections were made. These 
will be planted to head rows for evaluation in 1975. 

Other 

Alfalfa - In line with our crop rotation program, two varieties of alfalfa 
(Vernal and Saranac) introduced from the United States were Planted at the 
Bir AI-Gahoum Research Farm in 1973. The variety, Vernal, loo:Ced very 
promising. 

Trefoil - Four varieties of birdsfoot trefoil (Carroll, Leo, Empire, 
Dawn) introduced from the United States were planted at the Bir-Al-Gahoum 
farm for observation fa 1974. Trefoil, a forage legume, is grown by farmers in 
the United States and Canada for grazing. It has never been gro~'in Yemen 
before. It may be useful as permanent pasture. 

Corn -'Two varieties of field corn and one variety of sweet ~ern ohtaines, 
from the ALAD program in Lebanon were planted in Sanaa and Taiz in 1974. The 
two field corn varieties, Bekaa No. 1 and Mt. Lebanon synthetic looked very 
promising in both locktions. About 40 kilos of seeds were produced in 1974. 
Further seed increase cl'.d farmer distribution is planned for 1975. 
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Table 11. ForRge y{cld and other agronomic Characters of 56 Sud.ngrass Entri•• 
from the ALAI> Program plsftted itl'Sanaa - 1974 

Days to P1.ant For. 
riot vrigin 50'- height yieU 
!to IS 7') TA- bloom in cms tons/ha 
c 
13m 't86 "'J?6 1'~ 1§8 I~f,-o 
nO? 370t ?,)57 1?3 17n 16.9 
1~ 6n.,' ?1}7~ 1. '3 155 16.3 
1'nt. '~8~ ?Q78 t~ 160 16.2 
f~A5 1"8' ?980-1 U4 140 '12.8 
1-,06 ''>89 ?qq5 1'1 160 19.3 
1107 NES 
1~"'- ?7q? 3008 t?5 \60 12.6 
1308 ?7fl1 3b()q 114 '1.65 13.') 
1301} ?71}4 3010 114 170 14.9 
11\0 nq5 ~101 t 114 \80 16.' 
1.31,t ?7Q8 m14 t'1 165 11.6 

IS ]{Ii' 

11t? 'l47 4?83 119 iSS 18.7 
t31.3 6m 4468 119 140 1? 5 
t 114 60? 4400 119 150 17.1 
131.5 6A4 4471 tie B.6·13' 
1316 605 447'l 133 145 13.6 
131.7 6116 '~47' 11? 1?5 8.7 
131.8 607 ;'474 1?6 145 12.6 
t31. 9 608 4475 126. tlO 2'1 7 
13'0 600 4476 123 140 16.9 
13?'1. 614 4431 '123 i~ 6.2 
11?? 615 448? U9 1.55 15.3 
t~?3 6t6 4483 133 1.40 t).8 
13?4 648 4515 133 t.46 12.7 
'l3?5 696 456t·} 139 no 5,8 
13?6 7~q 4570 1.33 125 9.6 
13?7 R03 45A4 138 '1.24 7.0 

1.3?8 1'10 4026 119 1~ 8.5 
13M 
133{) 1?51 .+853 1?3 100 4.5 
1311 1'63 4860-1 1'3 140 12.7. 
D3? 1?61 l. 860-? t?3 135 7.3 
1333 ?347 5"0 1.05 110 ?, 
1~34 ?376 5?40 105 55 1 3 
1135 ?411 5:>q? 105 150 l~. 8 
1316 ?697 5418 1'3 155 16.8 
1317 ?710 5444 1:l9 75 9.1 
1338 ?835 5510 105 145 5~?' 
1131} 11Cl1 568? 1i4 15-' 11 , 
1:140 1?O1 5685 1'3 140 17.5 
1141 1?01 ~086 1?3 145 it 8 
134? 1?11 56A7 1'.)3 150 16.q 
1141 1?74 571t, 1" 11.5 16.3 
1144 ~?84 57tQ 1?3 160 12.6 
1345 1')1}t'J 5",4 1'3 140 V •. q 
134,6 1306 5n6 1. ?3 14.0 13,~

.'r 
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'r-ble n. (Contd.) 

~.,Y. - .. ·"Ment Pot'llge 
Plot Origin 50t height yield 
~o, 'B 1'f TA 'l)tQo.a. tft ems .'he ,. 
1147 
048 
Ii" 
t'~ 
t'5t 
t'" 
t~, 

t'~4 

~"' 
t"~ 

~ 
~'to 
~:"-? 
"t8 
600",1l 
S8t!) 
em 
88'6 
~q 

94(l.7 

'j7,~ 

5730 

'''31

~7':l6 
1896 
~,,~ 

e,(.t 
"8'42 

8?46 
8485 

'121 
t?3 
t;j 
123 
1'-3 
t,4 
H4 
1'4 
1'-3 
134 

tJO 19.t 
140 t3.7 
ii5' tf~; 
t!O tt." 
tt5 ' 7 .. ' 
t~o '2.~ 
lG5 t4.t 
ts'O 1&.9 
145 n.5 
110 ~.! 
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AGRONOMY 

Variety/Planting Date JYperiment 

An experiment was conducted in 8aQAa in 1913 to determine the effects 

of six planting dates (May 15, May 22, May 29, June 12, June 19) on two 

sorghum varieties (Sa~aa white and Giza 54). The results are presented in 

Table 12. Delayed planting resulted in shorter plant heights, IOOre immature 

heads, and reduced grai~ and stover yields. The effects were more pronounced 

in Giza 54. Planting af~er May 29, resulted in a drastic yield decline. Sanaa 

white tended to produce some grains even when planted late. However, planting 

aftel' June 5 resulted in a pronounced yield reduction • 

.l<~rti1izer Test 

A study was initiated in 1914 to determine the response of Sanaa white 

sorghum (local variety) tu the application of N, P, and K. The test was con

ducted at the Bir Al-Gahoum Research Farm under irrigation. The l:esults are 

presented in Table 13. Preliminary results indicated that grain and stover 

yields responded favorably to the application of potassium. This tends to 

support current farmers practice in applying wood ash to their field prior to 

planting sorghum. The a~plication of nitrogen and phoshorous did not signi~ 

ficantly increase grain and stover yields. It has been suggested that irrig

ation water in Yemen may contain considerable amount of nitrateEl. 

Spacing and Plant Popu,la~ion Study 

An experment was co~ducted to determine the performance of Sanaa White 

sorghum (local variety) under various intra- and inter-row spacings. The test 
was planted under irrigati~n at the Bir AI-Gahou~ Research Farm in 1974. The 
results are presented in Table 14. Grain yield tended to increase with wider 
between-row spacings and closer within-row spacings. The highest grain yield 
was obtained when rows were spaced 75 centimeters apart with hills planted 
every 10 centimeters (about 133,333 plants per hectare). 
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Table 17 Performance ~f Giza 54 and Sanaa White Sorghum at Six Plantin& Dates, San311...1974 

Variety 
Planting-
Date 

D~ys to 
5Q'7., 

bloom 

Plant 
hei~ht 
in ems 

SUover 
yield 
gs/plrutt 

Srain 
Yield 
gs/ptt·ant 

Met.ure. 
Hef\ds 

'" 

I~ture 

Hef!ds 
'To 

Gb:a 54 May '1.5 
May 22 
May -29 

June 5 
June 1.7 
June tCJ 

1?4.6 
125.0 
'l.26.~ 
1.76.3 
1.20.3 
108.0 

1.18 
1'1.3 
1.10 
107 

88 
75 

32 
10~ 
lli)

"

109 
80 
73 

'1.6.0 
B.I) 
8.3 
0.8 
0.7 
0.·0· 

51.4 
2~.9 
18.8 
n.7 
t5.0 
'4. ? 

4?6 
7.9.{ 
81. , 
88.3 
85.0 
·CJ5.8 

Mean 121. 7 101.8 94.? 4.6 2t. ~ ~.7 

Sltn*" White May 15 
MAy ?? 
May ?9 

June 5 
June l' 
june 1.9 

·11.3.6 
11?.6 
11'0 
108.3 
10'.6 

98.0 

1.02 
i05 

93 
103 

9? 
8? 

56 
104 

91 
100 

74 
86 

?2.4 
?1.0 
n.3 
'19.3 
14.9 

8.? 

76.4 
46.0 
56.1 
52.4 
62.1. 
45.4 

'~.6 
S4.l!l 
43.9 
47.6 
37.9 
54.6 

MeAn 1.07.8 96.2 85.? '18.? 56.4 43.6 



If.bte 11. Inin en" SteTler: 'flelch of Sanlll White Sorghum
Crovn untie.' Varying Retes of N, P, Ie -ianaa-l q74 

N 
;H~ctare 

·le 0 

Stover 
I;ie'ld 
kB!ha 

Grain ,"
Yield 
kg/het 

45 
qn 

45 
45 
45 
45 
Ql'l 
n 

0. 
o 

4S 
90 
o 

45 
45 

()

o 
o 
o 
o 

,.5 
45 
45 
'0 

?614 
2614 
1347 
'3476 
3827 
~716 
42t6 
~133 

901 
~~~ 

'QS1. 
.936 
t133 

934 
1nE'~ 

7'6 

TaMe 1.4. 	 Gr~in Yield of SRnBR White Sor~hum Grown Under 
yarious Inter-and-Int~a Row_SDac1nga T 

-

Sp""rtng ST'nring Plnnts Grain 
between within per Yield 
rOWR in r'mp; rows in rms hectare leg/hit 

75 
75 
75 
50 
So. 
50 
1() 
30 
'30 

X 
X 
X 
JC 
X 
X 
X 
X 
X 

30 
?O 
to. 
10 
?O 
~I' 
30 
?O 
10. 

44,~44 
66,666 

133.333 
66,666 

10.0,000 
?OO,OOO 
tU,t11 
166,666 
933 •.33j 

1021 
1H7 
1~n1 

1069 
1?64 
1?39 

841 
974 

1183 
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Counterpart Training 

Four counterparts fro. the Ministry of Agriculture have been assigned 

to the Sorgh~m and ~il1et Project. These are: Yahya Shuga, Ahmed Al-Anisi, 

Yahya Te1ha, and Mohamed Abu Ta1ib. In May 1973, two participants (Yahya Shuga 

and Ahmed Al-Anisi) were selected and sent for a 7 month (May-Novemher) 

sorghu~mi11et training to the Arid Lands Agricultural Devel~pment Pro;ect in 

Lebanon. This seven month period overlapped the growing period of lau:: ~.:rop. 

An indication of topics covered in the training program is presented in Tab1~ 

15. The following ~'ear two candidates were selected for training in Lebanon. 

Hewever, only one, ~ohaned Abu Ta1ib part1c1P4ted in the training. The other 

candidate, Yahya Te1ha was transferred from the Sorghum Project to the Cotton 

Project in Hodeida. He was later replaced by Mohamed Baathar. 

Of a total of four counterparts, three completed training at the Arid Lands 

Agricultural Development Program in Lebanon. All four are now receiving on-the

job training in Sanaa. 



Tabte tS. Topit"s Pn!'lented in Sh,rghum-MtUet 'rrftinlng Progrftll at the 
Arid L~ndd ARrtruttur~l Development Program 

Sh."ing tltnd for irrigati.on Rnd. drAinage. .. Irrig~tion criteria• 
... Mlirhf.nery- nmintenlmreand adjustment . .. S8fid' bell "l"eo1tr~t:·ion • 
- . Plot l~yout f~r ~ursery. triftt~. rrossing block. .. Weod rontr~1. , . 

Sowing nrot"edures. plot ~. plot si~e. .. 	 Flet~ house· 
Agrit"ulturRl eyper.{ment station operations. 
In~et"t l'Iests; 
Disc~ses. 

Dornestit""tion And taxonomy. 

ADI',torny 

Physiology an~ nutrition. 

Field boaks,ac-rt'!ssidns books. dispatch records. 

Raw tl'tgs. fietd tAbels 

Pedigree systems. 

Regionnl rooperati on. 

Note t4Jking. 
.. 	 Breeding techniQues • 

,. Crossing. hRnd ernm&culation, sterility 

Crossing block operutions. 

Hybrids vs. varieties. seed industry, a~ity control. 

Vltrietft1. ret~!'Ie.,: naming C?f varieties. 

Rel~tionship bet~een extension end research. 

St~tistit"R Rnd experiment~l design. 

Agrnnomir experiments. muitiple cropping. 

FOY"ltges. 

Bird rontrot. 

Hl'lrvesting. 

SeQd storRge and p,,:",,)ressing. 

StorAge pe~ts-fumib~tion. 


,. 	 Longevity And dorm~cy. 

http:irrigati.on
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TABLE 16 


NUMBER OF ENTRIES TESTED 


BY YEAR AND LOCATION 
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T.ble 1~. Number of Entries Tested by Location and YeaT 

1974 Totol (73-74) 

Sorghum 
Sen"" 
TR1 .. 
Hodeid" 
Tobl 

Peerl MUlet 
S"nRIt 
Tltl .. 
Hodelcflt 
TotAl 

Sud:mgr"t'I~ 

SIme" 
Tlti.,. 
Hodeida 
Total 

Trefoi1 
SRnR8 

Forllge Sorghum 
San,,,. 
Hodeidll 

~140 
5q7 

0 
3737 

9 
0 
0- 9 

0 
0 
0 
CY 

0 
0 

0 

0 

0 
0 

t?~, + , Cnmro~itc~ 
6 + t Comrndt(' 
0 

1?59 + 3 Composite~ 

4'Q~ + , Co~. 
(;01 + t Comr. 

0 
4996 + 3 Compo 

84 + ? Composites 
1 Composite 
2 cO!!!eosites 

84 + 5 Composites 

93 + 2 Compo 
1 Compo 
2 Compo 

93 + 5 Compo 

" 

56 + 1 Composite 
1 Composite 
0 

56 + 2 Composites 

56 + 1 Compo 
1 Compo 
0 

56 + ? Compo 

3 
2 

3 
2 

2 

4 4 

2 
? 

2 
2 



TABLE 17 


1973 ALAD MAIN NURSERY 
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Table 17. (Caltd.) 

Days to ptant . 
~igree 
N!S 

528. 

origin 
7m 
1'25 •.' . 

Plot 
NO. 
l!QJ6. 

SOt 
b1&IID 
lJ2'.. 

height 
Ui
50.~ 

Vi901" 
scare
, '1. 

628. 
628. 

158. 
159. 

lQ.3:7.
iNS"•. 

m"o' 

-; 

7.0 .. 2".. 
3.• 

628. 164.~1. lU9... ~ 2. 
628. U4-2. 1.04D., 132. 65. 1.• 
628. 164-:1. 1041,•. 134.·. 70. 2. 
628. 
621. 
632. 

U7.. 
Ui8 .. 
2D4. 

1.t)4~ .. 
1'04),; 
1'044·. 

126. 
IDa. 
132. 

60. 
53. 
65. 

2.•. 
2.. 
1. 

633. :aOs-;.~~ 1045. l:-28. 55. 1. 
. .631. 2QS-.2. 1046... 13.0. 6.3~ 1.. 
6ll.. 205-3. 1041 •. 126... 42. 2. 
W .. 
BJ.I.. 

2Q5-.4. 
2Qr--l. 

1048.• 
1049. 

130.. 
DO. 

7.0. 
53. 

1."
1.... 

6.JJ..
"1. 
613. 

206-~~ 
213. 
2lS-1. 

1050. 
1051. 
1052. 

124. 
114. 
ll2. 

63. 
60. 
40. 

2;... 
2•. 
l. 

.6.43. 215:-2. 1053 • ll2. 37. 1.. 
Ji44.. 216. lOU. m~ 50. 1. 
641. 219-1. 1055. 02. 47. t.. 
647. 
648. 

219-2. 
220-1. 

1056. 
1057. 

130. 
128. 

74. 
63. 

1" 
l:~ 

648. 220-2. 1058. 126. 53. l. 
64a. 220-3. 1059. 128. 78. 2. 

. 650. 222-l. 1060• L 
6.SO. 222-2. 106l. 128. 56. ~, 
600. 222-3. 1062. l. 
655. 227-l. 1063. + - l~ 
655. 267-2. 1064. 130. 68. t;.. 
656. 228-l. 1065. 130. 55. 1. 
656. 228-2, 1066. 130. 62. 1. 
'660.. 232-1. 1067. 130. 60. a. 
660. 232-2. 1068. 126. 70. :l. 
6Sl.
alS. 

233. 
247-1. 

1069. 
1070. 

124. 
128. 

82. 
94. 

2. 
L 

&'1~. 247-2. 107l. 2. 
61&. 248-1. 1072. ., 1.·. 
6:76. 248-2. 1073. 128. 64. l. 
·~77. 249. 1074. - 3. 
619.. 2S1-1. 1075. 128. 80. 2. 
~79. 251-2. 1076. 112. 60. 1. 
680. 252. 1077. 124. 64. 3. 
688~ 260-l. 1078. 3. 
68S . 260.,.2. Ill?'•. 'f. l. 
689. 261-l. 1080. 132. 45. l. 
689. 261-2. 1091. 128. 42. l. 
689. 261-3. 1082. 130. 60. 2. 
690. 262-1. 1083. 128. 50. l. 
690. 262-3. 1084. 132. 75. l. 
691 263-l. 1085. 120. 50. l. 
691. 263-2. 1086. 130. 53. 2·. 
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'ftIbte:·i1 ~ , (COntd.) 

, ., . 'r' It '. _,n . 
1*)IIs'.tD pliiit 

Pedigree Or-~gin JliWt &Ot h8lijtit ViP.' 
NES 7m. Wa. m:.n .in·as 8CCIte 

692. 264=1. lOi7. 124. 72. 2. 
692. 264-2. ,',1on. -120. 62. l. 
692. ,264-3. ~1089. 120. 77. ~. 
694. 266-1. ,.109g. .ls-12. 45. 3. 
694. 266-2. ·~10i*1. 122. 5S'~ 1
695. ·267-1. .10~2. 122_ 10. 2. 
'695. 26?-2. .i093. 112. 84. ~. 
695. 267- 3. ·1094. 122. 100. ..2. 
696. 268:.· ·109S. . laCl. 45. 3. 
698. 2~~1. ·i09i. 130. 43. ;:1.. 
~98. i70~2. 1&.7~ 132. 70. 1. 
7ee. 272-1. 1098. + ;1. • 
~~o. 272-2. 1099. :1
703. 275~1. 1100. 130. 75. 1. 
703. 27S-2. ,1101. 124. 80. ,2. 
70E. 277-1. 1102. 124. 61. .J. 
70S. 277-2. 110J. 120. 82. :1., 
7Q8. 28C. 1104. 112. 62. 3. 
710. 282. 1105. 128. 66. 1
712. 284. 1106. 109. SO. ' 2. 
71S. 287. 1107. 1,20. 82. 2. 
719. 291-1, 1108. 112. 90. 3. 
719. 291-~. 11()9. 1
'126. 2g8-1- 1110. 120. 65. 1. 
,726. 298-2. 1111- 120. 71. 2. 
726. 298-3. 1112. 114. 70. ~. 
727. 299'. 1113. 122. 83. 3. 
728. 300-1- 1114. 120. 74. 1.'
728. 330-2. 1115. ,126. 62. 2. 
731. 303. l:iii6. ,130. 73. 1
734. 306. 11i7. 130. 70. 2. 
735. 307. 1118. + l.. 
'742. 314. 1119. 132. 40. 2. 
745·. 317. 1120. 124. 80. . 2 •. 
746~ 318. 1121- 120. 70. ' 2. 
746,. 320. 1122. 128. 49. 1., 
753. 325-1. 1123. 124. 112. .le 
753-. 325-2. 1124. 114. 75. l. 
756. 328~1. 1125. 124. 60. 1; 
!I.56·., ,328-2. ,1126. ,116. 77,. 2.. ' 
75-7. 329. ll27. 116. 65. 1. 
758. 330..1- 1[28. 122. 59. 2. 
758. 330-2. 1129. 13'0. 52. 2'
758. 330-3. ~. ·130. 50. l. 
760. 332., 1M.' :132. '85. 2.' 
762. 334. 11-l2. 116. 60. 2. 
767. 339-1- 1133. 132. 40. 2. 
767... 33~.· 'll~. 11.2. ' 73. l~ 
773 • 345. ' 1135. l~. 65.' l~' 
776. 348.·· 11~6. 12'2. 65. 2. 

http:1*)IIs'.tD
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T.bl.e 11. .(0Xltd.~ 

5i;im pliiit 
Ckig1n ~. 50. hebjbt Vip'~ 

N!S 	 72'm Ni:. . ~ m ctIII .-..e 

af54. 	 436-2. m6. U2. DO., ,2. 
866. 	 4J8~ na7. 134. 50. - .1. 
868. .f40. 1'1:88• ~ 1. 
89l. 4'6:5. l.'199. 1. 
892,. 4'64. n9:o. 126.. 90. 2. 
893. 465. 1:1:91. 1.24. 70,. 1.. 
8'~S. 467.' 11~2.. 124. . 65. l. 
9&6~ 478. ,1193. .120. lOO. 1. 
908. 	 480. 1194. :126. 80. L 

483; 1195. 'of. " 1.9M·91 • 	 484. lli96. '120.. $5. 1.. 
917. 489. 1197.. 124. 65. 2. 
~8. 490. 119S.• :132. 95. 2,. 
9i~ 491. U99. '122-. 90. 2.. 
9-20. 492. 1200. - 1.
92L 493. 1201. 134. 45. 1. 
94I. 513. 1202. 134. 70. 1
944. 516-l. 12Q3. 132. 45. L. 
94;4. 516-2. 1204. + 1
9·14. 516";3. 1205. .. 2. 
945. 	 517. ,1206. + 1. 
946. SIS-I. 1207. l. 
g.4~. 518-2·. i20S. + ... l. 
~. 52I. 1209. 120. 55. 2. 
950. 	 522. 1210. 132. 33. 1
954. 	 526-l. 121-1. + i. 
954. 	 52&·2. 1212. lJ..
955. 	 557·~l. 1213. 120. 55. :J•• 
955. 527-2. 1214. 132. 40. :1.. 
9056. 52S...L 1215. Jo. 
956. 	 52S-2. 1216. 120. 120. 3. 
957. 529-1. 1217. 120. 130. 3. 
~i. 529-2. 121S. + -: 2. 
!tSa. 530. 1219. 120. 50. 1. 
·959. 53l. 1220. 114. 45. 1. 
~61. 533-l. 122l. 130. 40. 1.
961. 	 533-2. 1222. 134. 75. 1. 
966. 	 538. 1223. 1..'·g68. 540-l. 1224. -. 1. 
~68.· 540-2. :i!225. 1. 
'68'. 540-:>. 1226. 120. 50. 2.,84. 356. 1227. 134. 50. '2. 

1005. 577-l. 1228. :1-. .., '1. 
i005. 577':'2. 12:t9. 4- '2. 
iOO7. 57g...1. 1.230. ~ 1. 
iOO7. 579-2. ,Ujl. -132. 60. 2. 
'i008. 58G-I. 12~2. 134. 50. 1. 
1008. 5aO-2. Wl. ..... . 1 • ~ 

10'12. g8~ ln4. ll2. 90. 2. 
1013. 5S5-1. 1235. + 2. 
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Tabl8 J:1.• (Cc:md.) 

~,W: plilit:· ' . , . 

Od,gin Plot sot . .be,tqt),1: ViC3m.'~ 

IES' 72m -. bUIQm ~
~=-

..f013 5SS:2. if ... . - ·.. ·1.'1236. 
1014. !j8G. UJ7. .. 1 . 

.,.,1016. 588', .1238. 1. 
1017. g89. 123'. • 1 . 
10i8. 590. 12'0•. 12~ lO~ 1. 
1021. 593. 22Q. 134. 60. 2. 
102.7. 599::-:!... 124.2. 122. 100. l. 
1027. 599:-.2. 1243. 130. 67~ 1. 
1033. 640'. 1244. 132,. 60. l. 
103S~ 606 .. 1245. + :J;. 
1031~ 608.,:",1. 1246.. 1 .. 
1037. 608-2. 1247. 122.• 70. L 
1038.. 609. 1248. 130.. 40. 1: 
l~i. 613~1. . 1249. '114• 72. 1. 
1042.. 613'r.2. . 1250. 134• 40. '~.. 
1043. (j14·~1. 1251. 128. 60. l. 
10(3. 614-~. ·~252. 132. 40. 1. 
1043. 6l4~3. 1253... 134. 50. .1. 
1043. 614-4.• 1254. + ·l· 
1046. 617-l. 1255. + J,. 
1046. 617-2. 12~6. + l. 
1947. 618-I. 1257. 120. 57. 1
1047. 618-2. 1258. 1. 
1010. 640. 1259. 132. 108. ~. 
1071. 641. 1260. 120. 60. ··l. 
1072. 642. 1261. 128. 60. .~. 
1074. 644. 1262. 114. 60. :1. 
U7.7 746-J.. 1263. 134. 45. ,i.• 
1676. 646-~. l264. 120. 70. .~. 
107~. .649~1. 1265. 120. 70. "~. 
1079. 649-2. 1266. 130. 70. 1. 
U21. .691-:1. 1267. 130. 'SO. ,1. 
1ut. 6~1-2. 1268. 128·. 45. 1
1127.• 697. 1269. i. 
1131. 70l. 1270. 12Q. 80. "!. 
1144. 713"':1. . 121l. + t. 
114'4. 713-1. 1272. U2. 1C4. "1
1145. 714-l. 1273. 112. 65. ::J.• 
1145. 714"':l. 1274. + 1-
H46. '715"; :1275. + .~l. 
1148. 717. "1276. 128. 50. '2. 
115'2. 721-1- :U7.7. '134. 76. l. 
1152. 7.21';2. '.'12'8. ;~. 
1154. 723.' '~g. :132. 50. 1. 
1156. 72S-;;1. .l1IO. .+ ) .. 
11S6. 725-2. :'l2!l. . ;'1 • 
11S9. 728~1•. ~1282. ,1. 
1159. 7~2. :128.3. 132. 83. ;'1. 
11$9. 7~3. ~4. .f- l . 

729-;1... ' 1160. '1285. + ;to 
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TIIbM 17. ~.) 

PIiiit::ramPedigree Od.q1n P:lot w~ Phmt· 
NIII8 7:IrA Mt. b.\aal in c. ... 

~lIla. 129=2. l'DI. -• 1. 
1162. 731-1. UB7. ~8. 93. 2. 
1162. 731-2. 1288. 120. 50.• 1~ 

732. 1289. .. 2~u~..
1 • 734. 1290.- ... l. 

1171. 739. 12Jl~ 1U. 105. 1·. 

ll7S. 747. 1292. 120•. 80. 2.:

11Ia. 74'. 1293. 1lI. 70. 1. 

l.l8L 750. 129'~ 116. 67. 2. 

1182. 751. 12". 130. 113. 2. 

1185. 753. 1296. 120. 110. 2. 

1189. 757. 1297. ... i. 

1191. 759-1. 1298. i. 

1191.-- 759-2. 1299. 120. 110. 2. 

1133. 761. 1300•. 109. 80. 3. 

11J8. 766-1. 1301. 112. 70. 1. 

11f8.. 7~6-2. 1302. ~8. 6!i'. 1. 

1li1·. 766-3. J.3Q3. 132. SS-•. 2. 

126.2. 770. 1304. 128. 70. 2. 
1205. 773-1. 1305.. 128. 60. 1. 
1205. 773-2. 1306. 112. 65. 1. 
1208. 776-1. 1307. 116. 120. ~~ 
1208. 776-2. 1308. 122. 100. 1. 
1208. 776-3. 1309. 120. 95. 2. 
l2Qt. 777. 1310. 128. 70. 2. 
12ll. 779. 13ll. 114. 60. 2. 
l215. 783-1. 1312. 120. 80. 2 •.. 
12.1.5. 783-2. 1313.. 120. 80. i: 

till. 783-3. 1314. 128. 90.. 1. 

12l9. 887. 1315. 116. 105. 1.

U2o. 788. 1316. 128. 
 ~ 
122J.. 789. 1317. ill. 90. 1: 
123).. 799-1. 1318. 128. 50. l. 

1211. 799-2. 1319. 122. 100. 1. 

1234. 802-1. 132Q. 132. 100. s. 

12;M. 802-2. 1321. 132. 80. 1. 

1235. 803-l. U22. 134. 75. 2. 

1235. 80~2. 1321' li4. 75. 2. 

1237. 805. 132 • 130. 85. 1. 

1m. 806. 1325. 128. 75. 2. 

1240. 808•.. 1321. 1.
+ 
1241. 809-1- .13%.7-.. 1.

Ian.. 809-2. W&. l22. 130. 1·. 

1246.. 814-1. 1328. 130. 45. 1.. 

1246. 814-2. 13JtJ~ 132. 75. 1. 

1248. 816. UIl. 132. 75. 3. 

125L WS. pu. 134. 80. l .. 

1253. B2l. 1333. ~. 70. 1. 

1264. 832-1. 133(. i30. 90. 1. 

1264. 832-2. 1335. 1. 

1280. 848-1. 1336. 120. 80. 1. 

1280. 848-2. 1337. 114 •. 120. 3. 
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Table. 17. (Cootd.) . 

~1:0 Pl:ant 
Pedigree Origin P~ot; SOl height .v~ 
NES 7m NQ. ~ manS scare 

1282. 
1283~ 

850. 
8!31. 

l338. 
1339: 

-!2{). 
". 

90. 3. 
J. 

l:286~ 854.' :1:340: 130. 60~ :.r. 
1290~ 858. 1341~ 120~ 70. 2. 
·}oZ94 ,... _. 862···l. 1342~ 1
1294~ 862.;..2. 1343~ 120. tio. ~. 
1335; 
1339~ 

903. 
'07. 

13411~ 
1345~ 

128: 
130. 

45. 
50. 

2;
2: 

1349. '17.:.l. 1346~ 1; 
1349~ '17.:.2. 1347. 134~ 80~ 2. 
1350~ 
1351; 
135f~ 

918. 
919. 
9,22. , 

1348; 
1349; 
1350; 

122; 
of 

100: 2: 
i', .
1: 

1~65; 
1365~ 
1371; 

933-l. 
933-2~ 
939; 

1351; 
135~. 
1353~ 

+ 
132; 60. 

l~ 
1; 
1~ 

1376~ 944. 1354~ 1. 
1379; 947-l. 1355. 130. 8t\, 2~ 
1379. 947-2. 1356; 112. 80, l~ 
1381. 949':'1. 1357. 109. so. :l~ 
1381. 
1381. 
13~3. 

949-2. 
949-3; 
951-l. 

1358~ 
1359. 
1360. 

+ 
132. 
128. 

&0. 
60. 
.78. 

2~
2; 
t~ 

1383. 
13'8'4. 
1364. 

951-2. 
952-l. 
952-2. 

1361. 
1362~ 
1363. 

122. 
116. 
128. 

80. 
60. 
65. 

2. 
~.
:i: 

138$. 953. 1364,. 128. 80. ~. 
13~7. 955-1. 1365. 132. 50. 2~ 
1387. 955-2. 1366. 130. 45. l. 
1393. %l-l. 1367. + ~~ 
14~O. 
1399.. 

961-2. 
96i. 

1368. 
1369. 

116. 
12S. 

100. 
'10. 

2. 
~. 

1400. 968. 1370. 128. 62. ~. 
HOI. 969. 137l. 128. 50. 1. 
1402.. 970. 1372. ~ 2'. 
1404.. 912. 1373. 128. 60. 2'. 
1405. 97:3. 1374,. 128. 50. 1. 
1409'. 974-l. 1375,. 128,. 100. 1. 
1406. 974-2. 1376.• 128. 60. 1. 
1406. 974-3. B17. 120. 72,. 1. 
14e.'0 975-l. 1378. of: 1'. 
14Q7. 975-2. 1379. 120. 9b. 1. 
l40,9. 977. 1:380.. 1.. 
14.11. 979-l. 1381.. "':' 1.. 
141l. 979-2. 1382.. "':' 1. 
141,Q. 984" l383. 1. 
1422. 990-l. 13Q4~ 12.0.. no. l. 
:1.422. 990-2. .t38~. 1. 
14,22,. 9*:3.• 1;386.. + 1.' 
~424,. 992-1~ 138.7.. .... I.• 
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Table 17. (Contd.) 

~tD Pl8ti'it 
Pedigree Oriqin ~).ot SQ\ lleiqht Vi«Jar 
Nm 7'n'A No. bloc.m in ana soore 

1420(. 992-2. 1!9if.: + ~ .. 
1425.' 
1425. 
14.25. 

9!t3~I. 
993'''2. 
993-3. 

1~8' .. 
1390.
1391.... 

-- ~,,, 

l ..
I,, . 

1425.
1426. 
1426.

9.93-4. 
994-l. 
994-2. 

1392.
1393..
139.4. 

- .. 1.. 
~,"
1.' 

1427. 993,. 1395.•' 128: 40.' 1. 
1428; 9'6. 139,6,. 128,. 50. 1.. 
1429. 997-1. 139.7. 112. 105. ~. 
1429.' 997-2. 1398. 132. 40. :to .. 
1430.. 
1430. 

998-I. 
998-~. 

1399.
1400.

i34. 
128. 

40. 
70. 

:t,. 
t. 

1431 999. 140I. 130. 115. ~. 
1432. !O()O-I. 1402. 132. 80 .. lr'. 
1432. 1000-2. 1403,. ~. 
1434. 1002. 1404. 120. 120. 2. 
1435. 1,003. 1405. 1. 
1437. 1005. 1406. 128. 40. 2·'" 

l,438. 1006-I. 1407. 120. 80 .. 1
143e. 1Q06-2. 1408. 128. 40.' ~. 
144,3. lOll-I. 1409. 122. ~O. ~ .. 
1443. 1011-2. 1410. 120. 75. I. 
1444. 1012-I. 141I. 1. 
1444. 1012-2. 1412. + 1. 
1445. 1013. 1413. 1. 
1447.• 1015~1. 1414. ~. 
1447,. 1015..2. 1415. + ~. 
1448. 1016. 1416. 128. 70. :to 
1450~ 
1454. 
1454. 

1018. 
!o~-I. 
1022-2. 

1417. 
141.8. 
l419. 

1'20. 
..,. 
120. 

60. 
-. 
eo~ 

~'.
1.. 
1:0 

1454. 1022-3. 1420. 122. 70. ~'~ 
1451. 1025. 1421. 116. 70. 1. 
1458. 1026. 1422. 134. 60. 2. 
145~. 10.27. 142~. ~. 
1462. 10'30. 1424. + ~. 
1465. 
1461. 

1()33. 
1()35. 

142,5; 
1426.• 

116. 
+ 

100. 2,. 
1. 

146a; 1B36-1. H27. 130. 45. ~. 
1468,. 1036-2. l428. 1.'20. 50. L 
1469. 1B37-1. 1.29. 120. 70; ~. 
1469. 
1470. 

la37-2. 
1(338. 

1439~ 
l~3.1.; 

132. 
120. 

30. 
65. 

1:.
i. 

1472. 
1475,. 
1480. 
148Q. 
1481. 

1481. 
1483. 

1040. 
1B.43. 
1648"'1. 
1048-2. 
10lf9~I. 
1049-2. 
1051-I. 

1"3~. 
1"3.~. 
~~3,t.
1,*3,$.. 
~!.a: 
1"'31~ 
1438. 

132. 
114. 
130" 
132. 
i34. 
114. 
134. 

50. 
70. 
40. 
40. 
60. 
55. 
40. 

1.
? 
:J:~ 
2. 
2. 
i4 
2. 

1483. 1051-2. 143;. 120. 100. 1. 
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Table 17. (COltci.) 

o.wa to PliIrit_
Pedl.qree ~ Plet SOl height Vi.-
NBS 7m NO-. hloem -in at'.! sOa!:e 

1484-. 
14J.h 

1052':'1. 
1052-2. 

140m·. 
let4-i-. 

112. 
182. 

55. 
45. 

l. 
:1-. 

1434-. 1082-3. i_44~-. - :1'. 
1489-. 
1490·. 
1490-. 

1057. 
1058:-1. 
1058-2. 

1443. 
):444. 
1445'. 

120. 
"120. 
120. 

60. 
70. 
40. 

}-. 
-10 
1-. 

1498-. 
1499. 

1066. 
106-1. 

i446. 
1447-. 

~ 

128. 45-. 
~:. 
l-. 

1500. 1068-l. 1448-. 1~0.. 87. 2... 
1500-. 
1500. 
1500-. 

1068-2. 
1068-3. 
1068-4. 

1449. 
l450-. 
1451-. 

120-. 
;1.20'. 
l30... 

75. 
80. 
130. 

~'. 
1... 
-1. . 

1500-. 1068-5. 1452... 132'. 60. 1'. 
1500.. 1068-~. 1453.. :b 
1503-. 1071-l. 1454,. 1.. 
1503... 1071-2. 1455-. 1:. 
1503-. 1071-3. 1456. 132. 40. ,.~ 

15()5~
lSQ6. 
1511-. 

1073,. 
1074,. 
1079-1. 

1457~ 
1458. 
1459. 

134. 
+ 

60. l~ 
1; 
l~ 

1511... 1079-2. 1460. 1. 
~!. 1080-1. 14610 + l~ 
1512. 1080-2. 1462~ + 1:. 
1516\ 1984. 1463~ L 
i5i7. 
1529., .. ,
152().
15iC. 
1523, 
1523. 
15S~~ 
1~~9. 

1005. 
1~8-;L. 
1088-2. 
1089. 
1091-l. 
1091-2. 
1097-1. 
1097-2. 

1464. 
146S~ 
1466.. 
1467. 
1468. 
1469. 
14'70; 
147L 

120. 

130. 
120~ 
114. 
l32. 
122. 

90. 

SQ. 
80~ 
75. 
70. 
100. 

l~ 
1; 
l~ 
1~ 
L
1; 
L 
1; 

1559. 1091-3~ 1422~ 1~ 
1559. 1097-4. 1473. 128. 60~ 1~ 
~5~9. 1097-5. 1474. 120. 55. 1~ 
:J,53C. 1098"'l. 1415. 120. 90. 2~ 
1530. 1098-2. 1476. ~~ 
1S3],. 109~. 1477. 1. 
15~?; 1100. 147~. + 1
153~~1. 
1533-2. 

1101-l. 
11e::"~2. 

1479. 
1480. 

t -. 1. 
1

1S34. 
1534. 

1102-l. 
1102-2. 

i48l~ 
;J.48~. 

13;!~ 
128. 

95~ 
55. 

1. 
1; 

153S. 1103-l. 1489. .. lo 
1535. 1103-2. 1-484. 1
1531. l~"S. 1485. L 
1541. llQ9~ 1486. - ~. 
1542. 
1543. 
154~.; 

lUO. 
l:UI-L 
ilU-2. 

148~. 
l48~~ 
~.f8!J. 

l"11; 
U4; 

80. 
105. ... 

l. 
l~ 
L 

1S44. lll~. 14'0. l~ 
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Table 17. (Contd.) 

Iii8to Miiit 
Ped1qree 
NEl; 

0rlg1n 
7m 

Plot 
Ne. 

5G% 
blmm 

het.CJt* 
in a. 

Vigen" 
acar:e 

1~49. 1ll7. 119L .,- I . 
1550. 1118. 1492. ... 1. 
1550~ 
1550. 

1118-2. 
ll18-3. 

lA93. 
1-49:4. 

... ~, 
l~ 

15sg~ 
15S9~ 
1559. 

1127-1. 
1127-2. 
1127...3. 

1495. 
1496. 
1497.. 

+ 
120. 
132. 

75. 
75. 

i, 
,", 
.1.. 

1563. 
1563. 
1564. 

1131d, 
1131-:2. 
1132-1, 

1498. 
1499. 
1500. 

128. 
134. 
116. 

110. 
85. 
50. 

2, 
:1
,,~ 

1564,. 
1565,. 
1565. 

1132-2. 
1133-l. 
1133-2. 

1501. 
1502. 
1503. 

128. 
128.. 
128. 

50. 
55. 
50_ 

)."
,1,. 
:l~ 

1568-. 
1569,. 
1572,. 

1134-I. 
1137. 
1140-I. 

1504. 
lS05. 
1506.. 

112. 
112. 
112. 

ao. 
60. 
55. 

2,. 
~., 
2. 

1572,. 1140-1. '1507. 112.. 70,. l. 
b13. 1141-1. 1508. 112. 70.. 2

" 
15?3. 1141-2. 1509. 130. 30. 1,. 
157S. 
1581

1146. 
1149-I. 

1510. 
1511. 

114. 75. ~., 
2,. 

'l~Bl. 1149-2. 1512. 128. 75. 2. 
1582. 1150-I. 1513. 128. 80. 1. 
1582. 1150-2. 1514. 2. 
1583. USb 1515. ,;1. 
1586. 1154. 1516. + 'l. 
i59S. 1163-I. 1517. + 1. 
1595. 1163-2. 1518. + l. 
tS9S. 1163-3. 1519. + 'l. 
1ti03. 1171-I. 1520. 1. 
Hio3. 
1605. 

1171-2. 
1173-I. 

1521
1522. 

128. ()O. l. 
,I. 

1605. 1173-2. 1523. 128. 60. 'l. 
1t)()5. 1173...3 1,521. 128. 60. :2. 
i606. 117~1 1525. 112. 80. '2. 
1606. 1174-2. 1526. 114. 45. ~. 
1607. 1175. 1527. 128. 50. '2. 
1611. 
1616. 

1179. 
1184-I. 

1528. 
1529. 

112. 
'J.20. 

80. 
60. 

;2. 
:2. 

1616. 11B4-2, 1530. 'J.14. 60. ~. 
1617. llBS-I. 1531. 120. 62,. 2. 
1617. 
'16i9. 

llss-;.2. 
1187. 

I5~2. 
1533. 

'128. 
128. 

55.
'so. 

~. 
2. 

1620. 1188. lS". :132. 40. 2. 
1626. 1194-I. 1535. 132. 50. 2. 
1fi2(;. lJ:94-2. .1536. 128. 52. 2. 
1629. 
1630. 
i631. 

1197. 
USe. 
ll!g.:..l. 

1937.
ls,e. 
1539. 

134. 
oJ .. 

60. 
oft 

~. 
~. 
2 • 

1631. 1199-2. 15'0. 132. 60. 2. 
1'11. 1lJ~-3. Utl. 130. 80. 1. 
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Table 17. (cantd.) 

Pedigree 
N!S' 

Origin 
72m" 

PlOt 
li:a. 

Days to 
5OJ" 
610an 

pIaiit 
b81cjht 
ln~auii 

vigor 
~ 

1632. 
1632. 

1200-1. 
1200-2. 

1542. 
1.I41~ 

128. 
·!2'O.' 

60. 
55. 

1. 
i. 

1634. 1202. 1544. 1. 
1635. 1203-1. 1545. + 1. 
1635. 1203-2, 1546. 1. 
1637. 1205. 1547. 134. 45. 1. 
1655. 1222. 15~S. . 1 • 
1659. 1226. 1549. 134. 44. 1. 
1662. 1229. 1550. 121. 85. 1. 
1668. 1234. 1551. + 1. 
1673. 1239. 1552. ~ 1. 
1675. 124l. 1553.• 121. 70. 2. 
1683. 1249. 1554. 127. 65. l. 
1681. 1247. 1555. 119. 100. 3. 
16e~. 1250. 1556. 132. 'JO. 1. 
1686. 1252. 1557. 134. 68. l. 
1687. 1253. 1558. 119. 60. 2. 
1699. 1264-1. 1559. ll1. 100. J. 
169Sr 1264-2. 1560. 127. 70. 1. 
1703. 1269. 1561. 1. 
1704. 1270-1. 1562. + 2. 
170t. 12QO-2. 1563. 3. 
1704. 1270-3. 1564. 1. 
1704. 1270-4. 1565. 1. 
17.05. 1271. 1566. 2. 
1706. 1272-1. 1567. 1. 
1706. ll272-2. 1568. 1
1706. 1272-3. 1569. ..;. 1. 
170'1. 1273-1. 1570. 134. 60. l. 
1707. 1273-2. 157l. + 2. 
1707,. 1273-3. 1572. 2. 
1710. 1276. 1573.• 134. ftP;. 1. 
1728. 1294. 1574. 1. 
1751. 1297. 1575. 1. 
1734. 1300~ 1576. 1. 
17B2. 1317-1 1577. 119. 55. 1. 
1752. 1311-2. 1578. 130. 50. l. 
1756. 1321. 1579. 134. 40. 1. 
1757. 
1779. 

1322. 
134492. 

1580. 
1581. 134. 

-.So. 
1. 
1. 

1779. 13.44-3. 1582. - 1. 
1810. 1375. 1583. 134. 6Oo. 1. 
181l. 1376. 1584. i 1. 
1812. 1377. 158S. ,. .;. 1 • 
1914. 1379. 1586. .. 1. 
1817. 1382•. 1581. 0: 1. 
1818. 138]. l588. 0: 1. 
1827. 1392-1. 15S9. 130. 55. 1. 
1827. 1392-2. 1590. ... 1. 
1833. 
IB36. 

1391-2. 
13'9. 

1591. 
15'2. .. 1. 

1 • 
~137. l'QCh lS91~ . 1 • 
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Ptailt;rto 
~~Pedigree Origin PlOt vi_ 

NES 7zrA NO. b2Iaa :ill cWIII saIEiI: 
+ 

1'842. 1405-1, 1594. ... r'.1842. 1405-2. 1'595. , 132. 60. ( ... 
1844. 1407. l2i96•. 1i3. 70. 1-. ' 
1848. 1411. l597.• ~'" 
1.85l. 1414. t59SJ.· Jr:. 
1877. 1440-1. 1599.. · ~~,..
1877. 1440-2. 1600.' lr~ , 
1877. 1440-3. 16(}l. ~;,. 
1898. 146l. 1602•. ~ti' 
1908. 1471. 1603. l~' 
1910. 1473. 1604•. lr;"

.. 
1917. 1480•. 1605. 1:~ . 
1938. 1510. 1606.· lr~' 
1942. 1505-l. 1607•. ~" 
1942. 1505-2. 1608. lr.. '. 
1977. 1540. 1609" 12l. 60. i~·. 
1995. 1558. 1610. 1~' 
1997. 1560·. l6!Ia.; 1:,' 
2001. 1564. 1612. 1~'· . 
2004. 1567. 1613. l.i:., 
2006. 1569. 1614. L., 
2008. 1571- 1615. ~-
2009. 1572-l. 1616. 1:: 
2009. 1572-2. 1617. 1:, 
2.012. 1575-l. 1618. 1~' 
2012. 1575-2. 1619. + ll. 
2014. 1577. 1620. 127. 60. ll· 
2026. 1589. 1621. 130. 90. ll· 
2029. 1592·a 1622. 130~ 110. .'! 

'" 2029. 1592- 2 162J.•. J.~ 
2030. 1593" 1624. 127. 70. ~. 
203l. 1594. Ui25. 134~ 6~ ~. 
2037. 1600. 1626. l.! ,. 
2045. 1690-1. 1627-. l!. 
2045. 1608-2. 1628.. L,.-' 
2047. 1610. 1629. 1~.. 

2048. 161l. 1630. 1~. 

2050. 1613.. 163l. 1~· 

2015. 1614. 1632. + ~. 

2055. 1618. Ui33.. L.. 

2058. 1621. 1634. ~. 

2066. 162~. l635. - -! 1.:.. 

2073. 1636. 1636. 1·32. 

2076. 1639. 1631. J.:
-" 

~ 

2079. 1642-l. li38.... L;. 
2079. 1642-2. 113Q~ l~ 
2083. 1645. lIIG... -' L. 
2083. 1646. 1111" W.~ 90.· ~, 
2083. 11546. 1112.' -. 1;'·
2087. 1650. 1A4~ -. J.;. 
2089. 1652. lII4... - J.:. 
2100• 16&J. 1W~ ~. 
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Tab1";: 17. (Contd. ) 

Days to -pliint 
Pedigree Origin Plot ~~. 1P-iOth V~ 
~ 72m 00. b10an in ans scare 

:tid4, 1667. i64". -I. 
2105. 1668. i641. 134. 40. :-1. 
2113. 1676-2. i648. - ~·-1. 

2122. 1685. i649. ... ~'1. 
2124. 1~87. 16~e. -2. 
2136. 1699. 1651. -1. 
2141. 1704-2. 1652. -134. 45. 2. 
1242. 1705. 1653. 134. 40. -2. 
2144. 1707. 1654. 134. 60. -..2. 
2152. 1715. 1655. + 1. 
2159. 1722-1. 1656. 127. 60. '. ,I. 
2159. 1722-2. 1657. ',-1. 
2162. 1725. 1658. + ,i. 
2163 •. 1726. 1659. ..-;~. 
2167. 1730. 166B. -:1. 
2179. 1742-2. 1661. '-l. 
2182. 1745-1. 1662. ). 
2182. 1745-2. 1663. ... 1. 
2183. 1646. 1664. :,:1. 
2181. 1750. 1665. :.:1. 
2190. 1753-2. ii6'6. 127. 70. 1. 
2194. 1757. i667. 127. 65. 1. 
2195. 1758. 1668. .:. :::1. 
2199. 1762. 1669. T ::i. 
2200. 1763. 1670. 119. 63. )1. 
2201. 1764. 1671. 119. ~5. ':1. 
2203. 1766-1. 1672. :1. 
2203. 1766-2. 1673. + ):. 
22D. 1775. 1674. 1. 
2224. ' 1787-2. 1675. :1:. 
2273. 1800-1. 1616. ::1. 
2273. 1800-2. 1677. i. 
2238. 1801. 1618. ):. 
2243. 1806. 1679. .,l. 
2260. 1823. 1680. .:1. 
2261. 1824-1. 1681. .1. 
2261. 1824-2. 1682. + ::1: • 

:1.2261. 1824-3. 1683. 
2264. 1627-1. 1684. 134. 50:. ~. 
2264. 1627-2. 1685. 132. 5O:~ -!: 
2264. 16~1-3. 1686. :1:: 
2269. 1832. 1887. :.. ,1. 
2270. 1833. i(;,88. ~. 
2273. 1835. 1699. 127. 80. -~. 
2275. 1839. i690. -1. 
2276. 1839. t691. i. 
2278. 1841. U9~. ... ... ):. 
2279-. 1842. '1693. .- ~. 
2281- 1844. i694. -1:. 
2288. 1851:. leg!;. ~. 
2312. 1875. 1696. 1. 
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Table 17. (Contcl. ) 

Pedigree 
NES 

Origin 
7m 

P'J.Qt 
No. 

DliYSto 
SOt 
b;l.oQn 

Pl8l1t 
height 
in ans 

Vigor' 
8CXlR 

~116. 

:'32~. 
T879. 
188'3. 

11'91. 
li9.8~ 

119. 65. 
... 1" 

1-. 
:'3H. 1900. 1'9~" 1~ 
2338. 1901. 17QO•. 1'f: 
2339,. 19Q2-l. 170t.  1. 
n39. 1902-2. 1702. ' Il2. 45. 1~' 
2341. 1904-1. 1703.' 132. 60. 1~ , 
2341~ 1904':'2. 1704. ' .. • 1~' 
2342. 
~342. 
2361. 
23fi2. 
23fi2. 

1905"1. 
t905~2. 
2924. 
1925-1. 
192ti-2. 

1705. 
1706. 
1707. 
1708.. 
1709. 

'!O 

.. 

I'
1~ 

II 
1>
l'
1~ 

~362, 1925-'. 1710. 1~ 
2365. 
:>'3f,~ • 
2375. 
n72. 
2395. 

1928. 
1929. 
t938. 
1935. 
1958-1. 

Ull. 
1712. 
nil. 
1'7tt.. 
1'71'5. 

+ 

130. 35. 

2-p 
1~1' 
l'i 
1:~
1+, 

2395, 1958-2. 1716. lt~, 
239fi. 1'959. 1717. ];. ' 
2400. 1963. 1118. 111. ~O, l!.~" 
~422. 
7.42.9. 
74%. 
2459. 
2464, 

1"985'. 
1'992. 
1999'. 
2022~2. 
2027-1. 

1:7t9. 
t720. 
t721. 
1722. 
172"3. ' 

.. 
132. 
127 • 

,
50. 

. 130. 

~. 
r. 
i~1 
t.~,.'
I'. 

2464. 2027-2'. 17'l4. t. 
2464# 202T~3 • 1725. 132. 80, 1.-
Jt.G8. 2031. 1:'726; 1'. 
2t.70.. 2033. 1727~' h. 
'J1+7? 
2484. 

2035. 
2e47. 

1728,. 
1729~' 

d2. 
+ 

32. t .. 
f. 

2485 .. 
2488,. 

2(J48. 
2n51. 

1:7:ij). 
173l. 119. 60. 

1·. 
1,., 

2493. 2056~ 1732,. 119. 75. 1-. 
2494. 
24Q6. 
?4Q6. 

2'057-1. 
2059... t. 
2059';'2. 

1733. 
1734.• 
1735: 

+ 

.. ... 
t .. 
1;., 
$... 

2500. 
2,) 1'4. 
?522. 

20~. 
'i'077. 
20e,5. 

1736,.
i'7l7 .,
17,1'2,.. 

119. 
127. 

85. 
80. 

t. 
tt. 
I .. 

2523. '20Bo-l. 17.19. .. J.. 
2523. '20S()-2. f'4~~ U4. 50. 1'. 
7524. '20S? t14i. 134. 55. 1" 
2525. 
2528. 
?52fJ, 

'2088. 
Z09,t. 
2"9'2. 

1"'~2.
tT4,.

, I 

1144~ 

127. 
121. 

54. 
107. 

t. 
!. 
I. 
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Table 17. (Contd. ) 

IJ<.digree 
NES 

Ori(J.i.n 
7?fA 

Plot 
No. 

Days to 
50% 
bloc!m 

Plililt 
height 
in CDS 

Vip' 
IICIOre 

2533. 2096. 1745. 132. 45. t. 

2535. 2098. 1746, + t'.. · 
254l. 2110. t14~. '...' • :'l. 
:?5"O. 2113. ,114'8. ..... :1.'
2551. 2U'5. 1:149. "l.- ....ZS5'6. ~n9. n~Q. ". ll. 
2553. 2126. 1751. .. :,1.'" 

w,ZS68. 2T31. 175'2. '. ~1. 
2570. n3'3~ 1751. Itl. 'G. :,1. 
'257~. '2139,. l'754. ·,111. '50. 

n
:'1. 

258'4. 2l~S. '1755. 134. "60. ·:l. 
'2'16. 2181~1. 1156. - ... ~,l. 

2&):8. nSl-2. '1'15'7. + ... :~J.. 
"261'9,.. '2182. 115'8. '.. .. :1·. 
'2734 • 2197 • 17S'9. 134. 90. :~. 
26'38. 2'210-1. 1760. + .. \ '.
16)8. 2'201-2. '176-1.. 127. 60. 

'.. '~" 

'2'639.• 220Z. '1762. + 0. 
264'0. '2203. '176'3. 134- '57. '~'.
2642. ,12058 1764. '. \" 

I,264'5,. 22G8. 1765. \~ 
7.650.. 2213-1. 1"6. ... b. 
o:!65Q. nr3-? 176'1,. 130. 47. "1:. 
'692. '2215. 17~s... 134. ~&- 1: 

,~2C>SS. :.>21'8.. 1769. 121. 70. 
2£161. ~nr.-l. 1'77b. 119. 58. \'" 
2f>H. 2~2'4 .. 1'11. 119. 70. 

" . ~.166'2. "~5. !."7~. .. .. 
:Hi64. ').'1'27. '1~1~. 127. 80. 
'(;57. 2230. ""4"
'2i'~. 223~. '1,'1'5. 1.~7. '75. 
'~1~. 2·233. '1"6. 127. '57. 
2'92. ~21.5 • U7'. .. I~
?ill. ',251. t??A. 127. 7.0. 
l.GM. '??5 2. t17g. t: 
"919. "2-S~ .. 11M). .. .. h 
~691. '2254. 1181. • 1-0 

,~~'91. ~255. 1782. .' • 
27tH. :!Q6~. 178~. 1'32. 8f>. t·.lB' 
534. 2271. 1784. .. .. 1;., 

2fl46. ':!e77. 118.5. •· - t. 
201. 23(17. 178ft. "- L 

8165. ~9tr.'. 1781. + - 1. 
83l'5. 'tVHI. 1781. t19. 60. 1. 

;.S:H. 958. 1789. .. i • 
825. 2954. 171Q. .. t" 
8Jr\. 2!J.i1. tnI. ... i~ 

2043. ~!U. ln~. .. .. iii ..2043. ~1'9. 1713. • 1. 
t.

2046. 2370. 1794. + 
3.9243. 2446-1. 1795. + 



...." 
t~j: 

"C)r;cL ' ~.1'!). 
i.~'ES · 	 I~.,e;ne;. 	 T""11 '. 	 tRon. 1. 

I ' . '' " I."11'l~ . 	 "~m;. 1:an1. +- 1. 
I ~. 	 I."1"5. ·"1507-1 • ~fJO? 1. 

'>71"". .."5n7-" • ' , . :',RO'\. +" 1. i. 

-:-'7'1'7. ·"150'1. '1,804 • ' I. 	 i , .. 	 \ 

"?-1,q ·?5,n. 1:R05 • • "'1:. 	 I, 
' , 	 I ' I ' , "7')~. '''515-1 '1806. 1~C).; 70. ' '1. · 

"7'''' , "'>1.5-'. '1:A07. -. · ' 1:. i. 
. -	 l.","If, '~~l6. , lR08. 	 1. 

~ ."1'15, "S17 • 1:80Q. 	 · 1. 
t ..... 1."7~5. 	 ·?"11-1. :1810. 60. 1.

1"'.')7 ~'j. 	
.. 

'\811 • 
, 

'1,.."'i"-". 
"1";. 0)51'=;-', 181? 	 1. ,

':;;". , 	 "C;51. :1:811. T' . , 1. .. ,· 
'Iln" . 	 '''557, ~8ttl. 1~4. 50. 1. .. 	 \ J 1:',m:s. •, ,"%0 	 "'1fi6. 1:~n ~. +. 1. 

"''7~ 'l. ,"571. l.816. .. 1 • 	 I. 
L'''1A~: 	 "';~7, 1817. +' 1. 

, -: •'LSi 	 ·, 
" ''; -i 'I ( ... 'I '\ ) "I).l" , 

• 't. "1RtsL 1;4',- '50. ...' '1. 	 ,. 
.~

oioJ,?(/,f)<:,) 	 "fin1. "HnQ. Ij? 70. .- 't, \ 

, ! . ' 
"7qA('1~1) '1(,0'1. 'tR?O. 114: SO. ~. 	 l. . 	 \ ..19 

..' ! }R?1. , 	 L"Ii '. '. ( " 17) "fin6! 	 1., . 1,"1)('17.'I "~i(., "") 	 '1:8"? . " ''t! • 
',1'0, 	 'H'I 'I f) '18"1. +' t. L 

i!~~. "011. H\?b. 1.,1 .~ 11.0. 3. 	 t. 
p

f. 'fill "Q 1/, • " R?5. 1;4. qn. 

~. 

',. t.. 
"7'oi , • "C)'l' '1:8'6. 1'7. 14? 1. f 

-	 .. ..~'!.'~. "q~ll • '1:8?7 • ! ' .' , 1'\. 	 , " 

L'NE's 	 ,., 
"fl."'!, • 1nl,n, 1:8"R , 1. • 
"A"'l. ":In/,1 • :·'PJ?Q. 1t<l. 50. 1. t • ,
"~';n. 1n', " . 1:81n , 	 1. 
'1q"1, 1nt. ' ~ . '1R11 , 1 '0. "0. "'\. L, 

, 


<i9?~ , 1,VI!' • 'ttl,". +. . 

"s"q , 1nl,5. 'tR1', 1'4. 60. 


1nRli-l,. lR14. 11:~4."S''''. 	 70, 
"Rto 	 1nR6-',) . \ . '01815.·,, 
'1~Q'). 	 ~10·H. ;'8'16. ,f -~ , .
"'o,q/l , ~l1n. · 

' 

"1311. -t,. 
I)~'~" • 1lt.l. lR18. +'. 
IS 

' 

"· 



. \ ''11\5. 
""7(, , 3200 . ·\,A417. 
fi "'V' "")Al.~ 1 • ' t'R~7 • 
6"R" , '''.'ll,_''. tAAS. 
/'''.'' . ""1'f) . .,."4Q. 
#j .. " Ii """.. ·1.~~n. 

11"~· , "", '). 'l"~l, • 1 10. 
' 8', . , ')' 6 . ' t8~". 

I; ,) ', ""17 . ·t~5~. 
,,~ , ~"')n, ·t85~'. 
"q~(i. ':1,')"7, 'lA5", .:. 

"Q "1 "'')'. ' HI5~, 
~,; 7" , ~'1,.q. ·VI57. ,-

'N~:S 
"'Q'.• r; ':\ ?t.('l ·lR~R. ... 1. 
is 

. ~" 7 1'55. 'lA5~, 1. 
~'C' . '?6~, ·lsnn. 1. 

"f,nn , '')7q. t R(;, ' 1. 
B1·~" . ,?p' ,~ • 1 R(;? • 1.q.,'. 7 . ~?QC;, lR61. 1. 
C}(P(, , '~'n5 . ·lA64. .- 1. 
1l.(l'i'1 , , '\n 7, t A('~. 1.. 
'lQ r" , '·:nR. lA66, + 1. 
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.'),;.", ,.'f1)~1 .~, ~ 1. 9.~ 
~~. ........... (,)0 

">f1't. '1.~" .~. ... .. 1. :y 
NES ' . .' ;f 
?f,q r .. 1. ~ ·1.0~'. ~" ~ "''''!, . 1.~: '?~., I" ~ 1. 4
'l0) .'l • 't~l. ~'.. ... 1..' <f 
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T "il 1, , 7 . (r'''n':'!, ) 

!fay!'! tCl 'P'l'anr 

Pr" t ""'U'. ·et4.gin· "Plot "5'TWo' 'h~ight yiSt>~ 
:',E"S 7'-JT'N 'Nb. b"(lO~ in "m~ srore"'-_._--.'

324', 	 ''01,...'' "??rY5,. . t, 
~f"'1 ,nn-, . '?'m'(, .. 	 ,, 

T~ 
.,'1" 'I l' -1 . "'''('(7 ... 	 '1, 

..,.,,~""(' , 'I T .. " .-	 1, 
.,1!~ 

't "',~ , 1', ''',?IlCl 1, 

1(1" 11 R, 'r>1.n ,1 ?l '50, ? 


r. "'.t) ·1.i'~'-l '?''''I1 '1. , 

" n''''' '(!tn.,';' • '?'?'t'? '1, 

" "'0 ~'?'t 1 11{: ,5(1. 	 '?"ct" 
, ,..'n VIS. ,'?1'4 ~, 	 -? • 
. "n '4-9', '?'?'t~ '11/1 '50, l, 

~ .,'1'\ "'1 'i-l ','''1.'6 'IJ., 

",'!'n' 1.55'·" . ,)'''17 l. 

r,.,~ t'57':'1, ,)'",,'8 	 '1, 
f ~t"I. ,. 1'57-" ?'?'1.q - 11. 

r "'P , 'Hi'). '1.
"""0 +
(, .,"r, '>n7-1, .,'''·?1 of 	 lI, 
~~ ,,": 	 ?n7:.." , ?,?,?" ... 11., 

(, "f.. '''1'\2·1, I)'?? '3 II, 

",~f, "'OR-?, 7'J'?/~ 110. ,50. 1.,


,.,") 5 
r "l" ")!'I~, 111-, , (i 0, 	 1, 
( ~~ 
"." . ~'!~ .. ???6 	 l. 
(,,'0 ?'U + 	 1,'''''''7 
(, ','q', '?"l-1., ',??8 + 	 11., 
(.',:0 I)~7q 	 1. ..".... ,.-" . 	 + 
... fVI'\ ")74-1 ?,10, .t3?, 70 17. 

'7(T' , '?7~:..? ,,,:J1., 11., 

7n"', "'74-':1- , ""?, 1., 

~. ~'I,O', ,~ ~~. 1. 
..,
7tt'7, ,4sr. "n:,,~, 1::'7. 5t'!_ 	 .. 

1&"(,7'8' , ?~'5 	 1. 
~'fflfi' ; "f, 7. "~~" 	 'L 

-,~H!.
", . ',.~s , -r?~'7 . II.. 


'"'\')1 il, 17r. , 
 .,~, 

8:'r") , "?~-1, """~rC) . 	 " 1. 

,1,
Sf}'" 374-" . "140 + 


~~n7 "n·q.,." , ""''1, 't 1 ' .r '1 

~'I 1 ~B1', '''47. ,.. 


.,"'t, 1 , 	 " 't,.'1':1 " "iO?-1 

f.~('I. '4M-" .,'()1"1 • 'r.. 

"~1 t,rn, """'4!i • ... 1
~"l~ wnc;~t ">7)1, 0 • to 

~.., ... In~_'" , ., 0)'47. !to 

'r"t-., ~ 1,
{IO".! ' ""(18. 

~,~ ... , 4M-t., ~ 'tt,t} . .,. It 

~"t'" , M17-1 ')"50, t, 

~'1. lIn7-! ''''t • 	 ;~ST AVAILABLE Copy 
~!17 , 	 ~,O(). "". ,,.,,.!l37(ol 4Z'!'-1 - t. 

870 M?·? . ??54. 1. 

8-71 441, ??55, 1. 
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:.II: :.!.'. ~'~ ~'2!~t.'!J _ ,__--------.....o:::r-__-:----::':"""-:-------
i.YII to 'tent 

p,.,' r.!'· j I 


i,ES 
~7r.--

~;" 

'l0 
1\1 ., 

"l c: 

III ('. 

'IF 

" I)~ 
~., I 


.,., r 

<11)' 

o?r; 

0'):' 

ct?;~ 

'l ")11 

Ii 11 

Q1Q 


~'Q

"., 

~70 

Cl7t 
Q7t 

tl-71 

":1 

07" 

!1S-" 
n "";0
"" 
11~'1 

. <l:J,O 

Il(lO 

It""
'l~1 

'fOf'n 
tnnn 
tt't" 

lOt t" 

'l·n?n 

,,'o"n 

,to"': 

NES 

.til" " 
1O"'(~ 

lO"'·, 
tM'l 
.0(,/, 
1,0' .., 

-1.0('3 
In(·,~ 

HO', 
11 1'1 


ti" 

It 7 


",77-1 
477·? 
I\a" 
48'i 

MH 

488-1 

4ae·" 
4<)4 

Mi·1 
4~7-" 

/fIlR-1 
"'l8·1)
.r,llq 
'500 
"en 
50' 

511-1 

'-'H·~ 
Stt-1 
~4' 
541-1 

54'-' 
54r;-1 
545-' 

'';4<;_' 
5~q 

560.1 
r;60.' 
~H 
~~" 
'5~' 
56'i 
'f,7'-1 
~7"-" 

·!iR7-1 
587-? 
5Q'-l 
5Q"- " 
51l7-1 

~qi-' 
SQ8-1 
~4I8-' 
6~4 

~'5 
5o'~O 

1'i.~Il-t 
~~q-, 

f>.74 

.7..03-1 

7(;3.. ? 


'7i't-\ 

'ptet 5M hd~ht Vt&er 
ICe, , " btenm in !"In. .~orf! 

"~6 1 

'~57 1 

~~~ 1 


, ~~5q 1 

';60 1 

'.'61 1 

,~~? 1 

"61 1 

"64 ~ 1 

"65 y, 1 

"66 1 

'·'67 1 

"68 1 

,,6Q 1 

"70 t 
"71 1 

~'7' 1 

"71 1 

,'74 1 

"75 1 

').'76 1 

"77 1 

"78 1 

"79 1 

,~O ? 

?'a1 y 1 

~'8' ~ 1 

""8,\ 1 

?~ 1 

,~S 1 

"86 1 

"S7 1 

'·"SR 1 

,'all 1 

"QO Y 1 

"1)1 1 

;?q" 1 

~,q, 1 

"Ill; 1 

;. 

1
''''5 
1
,,1)(' 


"1l7 1 

~'.8 1 

"~q lf 1 

'Inn 1 

Uttt ~ 1 

3JO' 1 

,~.:\O~ , 1'0 70 1 

,':364 D" ~o 1 

lMs x 1 

t"Jt'~6 • 1 




?~" i i . ' ,,~, 

x 
1 '. q ~ 
nil" 	 71;,." 
11 '\') 	 if· 7. t 

., t:.., "I11 (lO , ..I, - 111" 
1 "orl 7f>A 1'n:4 
1"m 7f.Q '~ll. 

, .,"1" 7QO·1 "15 1 
1 ""., 700.? '~1() 1 
t ., r:" :.l"? "17 1: 
V' (;0 q?A '118 1 
1 ')(.1. q')0.' ",1Q 1 
1 ., F, ~"O." ?1'O 1 
1 "r." Q10 "1?1 1 
1 "1 "~ ~i~·1 1 
1 ') 'i q 85(.·' 

"'1 
1'"'~ " '" l'M ~71i '1'4 1 

1'1.1 ""5 1.~7('\ " NES 
l""':-	 Qns ?1?6 
1. ,,~~, 0"'·1 ,,'7 " '. ,~. r; 	 q",." ?1?8 x 

0"/: ""q y. " , .,,1: '" 7 	 Q?" ,'~n 
" ., I: ,) 	 '111°'7
1 ~(." 	 Q1(l 11, 45.""
1., (. I. 0"" ."" 
t')qn 	 058·1 ?114 '" 
1. ""In 	 0';8·? "15 
1.,q1. 	 1l1:C) '~'6 
1 'Vl(.. 	 C) (", "1'7 114 so 
: 'I C)-	 'l(,'l '1'8 
1(, ' ') 	 c)Rn n1q 
1.1 t'l llJ3l ?140 
1/: 1'. ~A.,·t '141 
, !, 1, I OR".' '14' 
1.!,' ~ 	 1')96·1 '141 '" 1!, 1 Ii <1Sft.? '141, 1" 50 
1/, "11 1')30 ?145 
1 t, '1 " 1.0111. ,,46 
1! "10 1007-1 '147 	 D~ 50 

~,.,,,, tOOi.? "'48 114 40 
1 .': ~ " \""4 "I,q ., 
H, ( " to?~ '150 1'7 so 
ll'" ., t 011 '1~1 :
1/, (0' " tn1? "r;., 
1M~" 1.0 ,\0.1 ?'5~ 
1/, \~ ~ ,1, Oc;o.? '154 
lt, .;,') 10r;0.1 .,"'55 
, l, ~t; tn'" "56 



;" ,,} i ; .... ,. Or! ~dn 
!H~S 7,? 'fA 
f '~'~·;·-- · ·-- ,,~C; 

1 , Il'l lM,1 
l~, l" 10At 
, : 1 " tOR7-1 
1 :; til t087-" 
11; "I~ 1M!) 
1 r 'I ;: tt04-1 
1 r:.,,, ttn/~-? 
1-;,: H04-1 
l. r,,,,; tt07.-1 
1 r; '1Q 1107-' 

I.r,~ 1t07-' '1f.8 1': 6'5 
1r: t. r; tlD-l '16Q D? 50 
1. ~.I, I; tt t 1-~ '~70 
1':1, r; 111 ~-, "71
1 r: ,: " 11'? '1"1'i I; ,; 1.1 '4 '171 
t r; r. : 1.1 ?~-l "174 
1 r " o . tt ''1_? '175 
1 ,. ( I) 11 'II": '176 
1 ', (, t H?'l '377 
tr: . ." li10 '178 
1 • " " . ,, ' 11. 'VI-l ',7q ,-
t ';r 0 ',1 '(i.? '180 
1. 'i : 11 M,·l '181 
1 ~ ' ' 114 ', - ') ~1e, 
I, e -.' ~ 11""-' '18') 

~ 

, "": -:. . 1,' r;r: "Rl. 
1 - .) 0 11 ',n ?185 
1 r. 'j ., U~l ?18'; 
1 ' ') " " (.,1, ?187 
1 . i'" 11. 70-1 2388 130 60 
1 ' I'''' 1,1.70.' ?1SQ 1. 10 .. tOO 
' (' 1 {~ t 1 ~', ?1qn 
" "". i 1 '·)1 '1Q1, 
1 "I. nQ? ?1Q? 
1 (. 1. r, , "1 "l: ?,Q1 
, i /, :~ 1. ') 1r; ?1Q4 
, ~ I~~ 1??r, '1<)5 
1. , r: ,', 1 ?11. "Q6 
~,.. ~ f" 1 '; "(, ?~qi 

1. "·7t. 1 'I!,O "qa
I.': '1 ,={ 1."(, , '1Q'l 
,. ""1 1,?)".1 '400 
l r (ll) t?(;~·? ,1.01 
t 71. '1 1 ')il} 14M 
1 : ","'1 t ?88 "'401 
1 7' : 1?87 '404 
1 ~4n t 05 '405 
174? 1307 '~06 
t71. -; 111 '-1 ,40i 
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.~ • i 1 ,. ."~~t.(~ ) 

O"YR tn Phnt 
:">p,'!" , ,., 	 ~rr;,O' hin Plot hei.ftht Vi~or 
~;l:.S 7? TA Nn bloom in ('ml Irore 
'.71, -:-	 1 'n?·? "4nFl 1 

, i ,r 	 11n ,40Cl I 

1 7 ~"/j 1"1 Q '410 	 I 

, •. c ., D?4 '41l I 

1 '7.," 11'5 ,l.l' 1 

1 ~. " 11?7 
 '411 	 I 
1 :,-, 
 1'10 '414 I 

1~'7 '415 1
1 ~-? 

'416 	 11 118 
" .... ' 171"\ 
 1. ""7 '417 	 I 
~ "t' ... ,. 	 l11Q.1. '418 I 

NF.S 
1 -: 7,', 
 1.'1".' '4tq 	 1
1  . .,.
... t"/.O.l '4?f') ,,; 1 

11 7 ; ~ 1'140.? ?"?t 
1 '~~'(, 	 1. "l1,l,·1 ,,,?? ,. 1 

, ','7r, 
 11!ll-? 1 
t 7 7'~' 1 ",'.1.'1 ?/,''''" '4 ')r 1 
1 ... --	 ,

' , 	 11"? 1 "4'5
1 .. ..,.

' , t' 11/. 'I. 'I ?4'6 1 

1 'i ';1 114 , 
 '4'7 1 

, 77 0 1144- t '4'8 " 1 

t7')f'l 1,"~ '4,Q 1 

1>:j 11M, '410 x 1 

1 7,~' 1148 ?411 1?7 65 1 

1'7 '\4 1. '''Q .,4" 1 

1 ',"=1 c: l'l,'in '41, 1 

1.7~(, 11E;1- 1 '414 1 

173' 	 I1t',l·' "4~5 1
,-, ,)-. 


' " 1"""1 '41n 	 1 
1 -r ~.: 11~1 	 I"" ~7li'ln 	 or. r,. 1 
 '413 1 

1":' "n 11'i5·' ?41q 1 

t 7"" 11:'~ ,440 I 

1h?': 1. 101 ~441 1 

liP1 l1Q7-1. ,44' I 

1)V,1; l{,OB 110 70
'441 	 1 
~ q-:., 
 V.l'i "444 y 1 

1 fP"/J 1I,t7· 1 ?445 ')r 1 

1R~{, 11"7.? '446 1 

1 ,q r;/ 
 1410 '447 1 
1 -tr,t' 1l,?1 1""48 

1 " '1 1t. 14 ?41,q 1 

~IES 


1lQ7e: , ".1~ 
 '450 
1 0'1/, 1 "E; 7 ?4~t 1 
1 Il') ~ lSlit t'M~' 
1,)","1 	 1. ';;;?-1 ?4 ';1 1 


1 r:,r.?? 
'. Q1') 	 '4<;4 I 
?I")0.1 	 t",;~ '~55 I 


1.';(,?nn" ~~ 
 '456 1 
?n?~ l'i~q '>457 D? 110 t 

1,1:.% '458 	 1"""" 
1't 
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: 1":.1,. , ( .... 11 r ,1 )- .__ .. - --- .. 
nay" tn Phnt 

f', .' II' ,.,.,. rJril~1 n Plot ')"1. helF,ht Vigor 
::E!l 7" TA Nfl bloom In 'me "rore..r;r;; --- _._- 1(, ?(, "4C;q t ....,. /, 1{"";' 2460 t 
..."~ '" 1 Ii~. r, "4 Ii t 
",..." /. 16';7 "46' 

t 
t 

"n'1-:- ).1"1i0 '461 1 
"" '1 1 ! .6/1 ?1,64 1 

tr,70-1 '465""~ . 1 
"" /' ~ 1.f7"-' '466 B4 105 , 
'" n: 1{'~0-' '467 111 1}5 1 
... 1 1... 1f'7f:-1 . I 70'4613 I"" 1 
", 'n 1 (-,<'11 "46Q 1 
'1 '1 t-:Q4 '470 1 
"lId '.704- t '471 04 75 1 
"'1 ;" 1 i":l5 ,47? 1 
'11'7 .. 171r, '473 1 
?1 7(. 171Q ?474 114 45 1 
", i:'l 174?-1 '475 1 
"'I'~O 17/" ')476 1 
'It'll" 175~-t '477 D4 SO 1 
":'t ':)1 17~4 '478 1 
"1"" 175('-1 ?479 1)f 

"'to' 17<;,',-? '480, 1 
"'lq~ 17f>t ?481 - 1 
'I ')n 'I tn<; '48' ~ 1 
"",V, 17( () '481 1 
'1""11 t 7R' ?4134 1 
'I,)"," , '71:)(- ,..'485 1 
'I ~ !,(, 1~01 ?4% 1 
'i'" "';:~ 1~?1 '4A7 ". 1 
'" "(1'" 1 0.'11 '4SA 1 

y."''''', " 1.'l'1 "4SQ t 
""nl 1~h4 ?4QO 1 
"''"lilt: 1. ::!(,:1 !4Q1 t 
" ... , "l 1. ~7(' ?41)' 1)f 

'I"'. q P')R') '4Q1 1 
'I,.,.., l.tlHt; '4 0 4 1 
'\ "l'-"I , R}~ '7 ?4Q', 1 
"'l~r ~ .1C:~ '4(}(; 1"......... ?4Q7 1 
' .... 0' 
"''l'lt nV11-1 "4Q8 x 1 
"'1".'. HIl7-') '4Q'l 1 
.... '1r. 1f~IlQ "~()n 1 
,.,"/ " 1QOQ ":'01 ,. 1 
...... ,., 'I 1 'lV) '''0' 1 
"'., '," t. tI'1'l "501 1 
,,~;! tQ40 ')504 1 
"'::)" t Q4~, '~O'i 1 
'" ~" 1Ql/~, ?50(, 1 
",... q lq(,1. 'SOl 1 
":.n.', tQ67 '508 1 
"'/,1 'I 1q81~1 ,r,OQ x 1 
"'1.1 ,! 1'l81-? '510 1 
"[, "., 1')86 '511 )f 1 
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, -:Til •• 1. ,. (L" n r!" : ) 
nAYS to Phnt 

Prr'i, .,.,. Odp,in Plot I)(Y,: hei~ht Vi~Ol 
~ES :? TA hloom in rma ftrore~" 
l\E5 
"(,'" " lC'1R7 ?rl ? 1 
... .', ?t. lQRQ-l '511 1 
"/' "'f· lqSIl-" ?~14 1 
"I." 7 lQQO ?515 1 
')(, ?I. tll:37 "516 1 
')/. "'n. lllO~ ?517 F,411' 1 
?I. ~, 1. ClO/, ?5\.'l 1 
".'1" ... 1qrl'; ?'51Cl 1 
"'," ., 11lQ(- ?5?O y 1 
?I. "', 11lQ; ?')?1 11, 60 1 

11lQ~ ?c;?? 140 1"'," r: 1.~' 
"1, "j "noo-l ?'l?1 x 1 
"4. "I j' ?nno-? "~?4 1 
"I, "I" ?nOl "r:,?~ 1 10 ~.1 , 
"I. "It'\ "00" ?r;?(, ;: 1 
" ,~ ',11 ?no" ?)?i 1?~ t;(, 1. 
., c'•.'. 1 "00l1 ')')?3 11? PO 1 
"',I, ... "00'" ?~?Il 1 
"I'.... ., ?5~0 ,. 1"" ..):". 
...
'.J
, " 

I "Il'lO'j ?~~1 1 
." I ~ ,..'., "ooB ":i1, 2 
"/.l. (. ?no') ?~1~ In (,0 1 
',,1 t. --: '01n ?514 110 7,' 1 
')I"!I~ "nll ":;1r: )(' 1 
?1,/, "I "01 ? '51(, 11" nO 1 
",,': 1 ')nll; ')~7 1",. '"." ",11 L' ~:1J 1 ,'1 70 ,,".... ., "1'11 ~ "51<l 1'7 70 
", .. I 

" I ",'1 :' ?r/,O 1 
... ,'" . ., <'/11":11..'1 Y 1 
"" ... ;", "01 1) ":4? l?~ :;4 1 
:.rs 

"O?I' :' ::!~, 11'; ')(l 1 
"',',t' " ":'on "~l+~ )I: 1 
"t'" "" "0 ... "·1 'St. 'i 1 
"/, '0 

' 

?O,' 1.546 )(' 1. 
,.,')'; ?547 1?1 ')0 1"'. ~ " 

,., ,.I ... "0'3 ?%8 1 
"/, " ') "O"l? ":;/~ C'j 1 
"', ll'l "O~" ?~'jO 1 
"',1')"'\ "nt", ?":)1 1" "r-", . ,:,O~q ?';<;? 1?1 ~7 1 
,)r:"'- ':nI)O "r;r., 11" 5(· 1 
1") ....1 ,. "1.4Cl ?5.-..1, 1?1 10n 1 
", I "": ?r;'l~ ..,

" "'to 1,"r - ') '')1 S "C;O:() 1?7 10'; 
"0' " """(, ')5~7 1''1 60 1 
"'~, . ~ ?,'i'l~ ,""?R 114 I}' 
,,\,. -(' "''111 "t;SIl }' 1 .,..,"'-.n .~ .,')(,1. ?';r.o 11~ . , 1 

BEST AVAILABLE copy 
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!.,."~.1.~.. ~.:-~~.:~______ 
n.YI In Phnt 

1" .' f l ' , ,. OT r I'. r 1\ P1nl ~O'Y.. hf'h~ht Vhnr 
Nf.~i 7" 'l'A No Lloom In ('m!'J f:"oreis - -_ ..-- ...-. - --- -_._---

?"7~ ?~(,1 1"n'" 
"1(·77 ??Q/. ?t;Ij? 1 

,~t;,3824 ""C'l7 1'7 80 1 
~O"'" ,,?q~ ?~fi4 1 
""0 "1M "56" 1 
""n "'Oq '561) 1 
1:1 .., ?~':) '567 ". 1 
?I)I) ?"47 ?'568 y. 

"0<1 "~48 ?'iGC) ". ,? 
1"1 "'% ?570 115 85 
~5r, '~60 '571 1"7 6? 1 
Rl'7 "16? ?~7' 13' 78 1 
qr,q "16' '57,\ 1 
IS 
"""0 ??'7'1 '574 y 1
"",Q ?~75 "'570; x 1 
NES 
"7"0 "';1? '575 1,
"7 '1 "51" ?~77 1'3 61 
"7"? ,)1:111 '578 115 77 1 
IS 
iS7' '554 25'19 117 1)0 1 
8?t; ?SRO y 1"":'i"
"",n ?'ir:r, ?~81 1 
"~(.1 "C:(.7 ?5R? y 1 
"0"1 (1 "1'1) "(,01 ?IiB' 1,
10'" (1.,'») ':1(;08-1 "~84 115 103 
1 11 "4("'''' ?(.08." ?~81; 1?5 110 1 
q .. ?O?l~ ?'iA6 1"'i t}6 1 

')0"1; ?177 '587 110 74 
fiO" "Q"l7 '5~8 1" 00 " 
l~ES 
')3<)'1 '11"1 '58q ". 1 
,,~<)q '1' l, '5C)0 114 50 1 
"SOil '11.5 ?~·Ql 1'7 70 1 
?'JOt') '1 ?I) ""O? 1?1 lt5 3 
IS 
A'l '141 ,~t}' 1'\4 qO ? 
111 .,tt.? ?~Ql. 114 110 1 
"1.1· 'll t. 'l ?SQ5 1 
?""7 11. 1;1, ?5<)( 1,\4 1)8 1 
"11 "l~ .... 1 (., ,~q7 I:V~ 70 1 
"1(·(,1 "170 ?~c)R 1 
:;"-:'"1 '1175-1 ''5QQ 13' G6 1 
r:.,;'1 11. 7'i.? ?fiOO 11? 58 1 
"'7'" '176 '601 1 
o~ln '1<)1 "(i0? 1?3 7S ? 
, ~'1 Q "1 Q? '60~ 134 63 1 
':tt;?0 'IQ3 '604 114 68 1 
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.~ ;I~. , ,. 1 -; (Ln1 ,1 . ) 

n"ys to Phnt 
?,..,I j: - r.r Origin Plo': )n~. height Vigor 
:~ES 7, TA No bloom 1n rmll score 
T..) 

1")'; "', i1Q/, ?605 D4 78 1 
C) ii '):' 'n')5 n~O(; x 1 
1");' "8 'lQ'i ,1)07 x 1 
'),01 i')18 ?r,O~ 1 
"n'll 1,?/I ?nOq 1 
'(.77 "iC) '610 1 
'1} ,,/: 1?/'1 1'611 x 
'HI?' ,61' 67 1"4' 11' 
'1" r; (. ,?t, I) C)f)'60 110 1 
r;p "1:·1 '614 1 
187 1'5' ?615 1 
;) ') ~ '?57 "nt(, 1 
""'1 1?'58 ?617 1?, 80 1 
'1 r.. " ')?1;5 '(.18 1 
"ot ( , .,~·'(l ?(ltl) 1 
"''',,,'1 '?('R ?6'O 114 QO 1 
., t,l 'a. 1,M ?(,"1 x 1 
t\ES 
"'''7 '1711 ?(:,? y t 
IS 
~7/1'~ "RL. ?6'1 Y 1 
ell -:!, ')?R~ ?6 ,t, y 1 
ti 1 q., 1'8'5 ?E.?'i 123 54 1 
,,~ (~r; 

"" 
'1'10 'fi ?(.. 1 

" '\1 ,', 'fi '>7 1 
?fi?8 11? 54 1" ,~., 1')/,n 

j:ES 
..,,,.,~ 1'-l~,) ,,6 ?fI 04 70 1 
... "It,,, "6/: ?(·,o 1 '3 35 1 
.... '1/.. ( ') i6,C~ ?6" 1 
?'"I" /, 117{1 ?(li? 1 ?'5 80 , 
"01 11 1"',0 "(..11 113 C)3 1 
'10(,;· 1t,~7 ?f'1/, 11' 100 t 
') 1I, 1 '51= , ?6 'l5 1?7 60 1 
IS 7? Kf 
ll~ I, ?l,n "61(, Yo 1 
1 I, q 4'84 'fi17 111 84 1 
lr:.O I, ?[lC'i. 1 ?6'8 04 40 t 
, ',11 ?G1QI.. "r.6.' I1l, 64 ? 

I,,,qo·l ?1140 134 76. ?1 " " 
t r: t. t, ?QO." ?~41 1'7 100 3 
1 ". ~ l·?qt·l ?fo/, ? l'1 110 1 
1 r;-: I,?qt·? ?641 x 1 ~' 
1. 0 '. ',"Q? 1 ?1144 1 0

4?q?? ?Ii/' '5 1'. r r,,., ~ .. LJ?q?3 ?6',n ,.. 1 m 
.. ~,..,

'.... I, ?q/,.l. ?6l,7 t :5 
1 r; 0, t, ?Q/.,_? ?1;48 
1 r;'l 4"qr; "1i4Q 

Y 

111 70 
1 
1 ~ 

1. (,11 b ?fHi·l ?6)0 ~r 
I1 (JJ 

1. t;o I, "'flfi." ?f) ~1 t w 
LO 

1 (.1 4?Q7-1 ')65' 1 
1f" h?q7-? ?65' 1'4 40 1 



-----

" ,.: ,1"--
I"~ ,'I 
IS 

1&1 
\ r 'I 
1('1 

1.' ~ 

1('I' 
1 ,', r. 
lJ,(, 
\7'1 

171, 
1 il; 

1~0 

1.8" 
un 
IS 
un 
1/31 
180 
?Ol, 
?Olo 
'111 
'Ill 

'I ". 

"?~, 

" ':It; 

"7 
'If, 't 
't(-.( 
',nl, 
I,n(, 

/, " r 
',n7 
loll 
!tl 'I 
1,1.') 

.',1 r; 

"n/, 
r: 1, .., 

(, ?" 
(.?'l 
( 'tn 
(, 't"l 
~"/ 

"?t, 
R?1 
!l ':' ~~ 
If; 
~'l7 

R7'l 
1"~I.' 

S 711 
pon 
t!,v 
,nor, 

I ~ (r. ,,',',' )._-- ..- .. --.-. 
, r 0rl?ln 

7'" TA 
4')oR:-\--

I, ,,1)9-? 

I, ?Q8-' 

I, ?I)I) 
410?-1 
410'-? 
410?_' 
4'08 
4nO-1 
4110-? 
4:1tn-1 
l,~no-? 

/,'17-1 

"'H7-? 
1,11 'l 
41"? 
4 ~40. 1 
l~ ,I,O.? 
4'47-1 
4 '/~ 7. ') 
1,1C;Q 

': 1i=,0 
~':l61 
I, ,/i? 
I, 'tC)n 
1,10 ') 

" 11~ 
M,oo·l 
M.OO • ., 
,'.I~nl 

4/Jor; 
1,40(
lot,07 
'~4m~ 
44lJO 
41,'in 
',4q<: 
1,4 0 (., 

1;4'17-\ 
1,4Q7-" 
ld,'l'i-1 
MO'i.? 
400i-1 
6r'Oi.? 

1,6111 
l~h44 

46'i0 
l,fi '5? 
4875 
4Q1' 
5007-1 
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U,.V5 to Phnt 
='10 ': ,;m, hehht VhoY' 
1,0 b1oo:n in rIDS s.ore 
')f,54 D4 5~ 1 
?(-<',e; , 1 
?/ir;6 y 1 
?fi57 1 
?f.5/3 y 1 
?65Q '" 1 
?060 ,.. 1 
'061 '" 1 
?66? X 1 
?061 X 1 
'664 '" 1 
'665 1 
?666 1 

'667 y 1 
?668 1 
,66Q 1?1 88 1 
'1f,70 111 70 1 
?671 114 70 1 
?67? x 1 
?(:, 7' 1 
'074 x 1 
?67, 1 
?67f, 1 
,677 1'7 54 1 
?f.78 1?5 75 1 
"(i7Q 110 6? 1 
?080 1 
?(,~l ,r 1 
"('8? 114 4fi 1 
'(\13':1 y, 1 
')f.P.4 y 1 
?685 y 1 
?68n 1 
?fiR7 y 1 
?688 114 110 1 
?haC) 1 
?fiQO 1 
?6Q1 :~ 1 
?6C)? ,.. 1 
?6Q1 x 1 
?(,Ql, 'IC 1 
"6C)S 1 
~fiQ6 '" 1 
?(.Q7 1 ?,'i 75 1 

?6Q8 1 
?GqQ 111 C)3 1 
?700 1 '5 90 ? 
"701 1 
?70' x 1 
'701 Yo 1 
?704 y 1 
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'1 ~~,,. 1 -; (Con~,1, )- .---

nays to Phnt 
Pp,tiP"pl' Gri?in Plot- 50'. height Vigor 
l\ES 7? TA No bloom in roms Bcore 
?on!; ~OO?? '105 1'3 84 1 
?O,,.., c;on~ nOCl n? 1)0 1 
"0;" "oor, "707 1 
"OlJ .. 5('1 ?II ?708 1,f'\,~ O}\ <:41" '70Q 1'3 58 
"i' H <:47/. '710 1'7 (i0 1 
'"'nil "l >;'i17 ?711 1 
"8';1 55?') ?71? 113 130 1 
?HI;" <:'l'1i '71 '.) 13' 64 1 
't t l.l %lJ'i ?714 10q 94 1 
'tqr,'t "07 r, '715 1'3 41i 1 
lJO:)C1 (li47 '716 1 
" ')"1 01 ~ '717 1?~ 80 ", .. -; 1/, 1"70:;1 'l718 ". 1 
" :'17(,) 7bl1i '71q 113 60 1 
Ql'ln 7QC;') ~7?n y 1 
<\ 'lfH) 908') 21111 1 
~ f, tn %87 115 l,O 1'7" 
~7~~ ~IRA '7?:I x 1 
'1'lM~ ~441·1. ?7?4 1 
0 1 /.1', 13441-') ?7?5 ". 1 
fF.71 8Abl-t ?7?6 1 
(')Ql ~('41-? ?7?7 1 
q<:g'l 8lib(') ?7?B y 1 
IS 
qr,t~: ~6fJ ?7')q 1 
q (,1. '7 R(,(' r) ?710 1 
(')(, 1. :~ %70 '711 ~ 1 
"'1 0 R'i71 ?7':\" 1 
Q(~ ?O RfJ 7? '7:1;\ 1 
q 6 ?t. %7b ?714 1 
Oil ?,' ~r,7q ?7~5 Yo 1 
(') i.I, ~j %I'l,) 101') GO'716 1 
11'''"~ 00'" '7':1,7 1 
tn?!.n (')0?6 ?7~8 1 
1O?'.r, 1')0?q '71Q y 1 
1O? <;11 (')O"l '140 x 1 
10'1"" Q01? ?741 1 
1n?c;R 1n1" ?74? 1 
1n?.''' Cl017·1. ?741 134 70 ,,1n?!;" QO't7-" ?744 114 liS 
1 n'lnr. . Qn5lJ ?74C, 1 '7 35 1 
, 0'l1 r; 1l0'1t:l ?7~r.. 110 50 1 
l"'ll,( '1nlin ?7lJ 7 1 
l,O'll -; Qnli1. 'J74'?J 1 
, n11R I)n(,? 174Cl 1 
tn'l4':, "n67 '150 1 
1.0'l"'~. Qn()fl '751 114 ~O ? ~4. 
tn'Jc;n 'loc,q ?75' D? 70 1 cP 

~'v~1 ,,'l",-, Q07" ?751 D? 65 ? 
In''a'l 0071 ?7Sb 1 ~~ 
1.01i," Q074 ?75) 1 ~ c}10'lf,.', Q07'i ?756 1 <Q0 
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'; p l- l,.. 1': (Con-'! ) 

Dllv" to Pbnt 
ppr I- Oridn Ptot" ~O~~ height Villor~t>f. 

IS 7? TA No bloom in rmll srOTe 
In'l:'~'--- Q077 1'757 

1,"'170 Q078 '758 1 

10"'7? 1l07Q '7SQ 1 

IS 

10176 ClOSO-t '760 1 

t0 17/. Qoan.? ?76t 1 

1 n17n QOGt '76' 1 

10378 ClOR?-l ?7(j~ 'X 1
,1017'~ Cl08?-' '764 y 

1f'l180 QOS1 '76S 'X 1 

lO111{' Cl085-l '766 1 

t01~V. Q08S-? '767 1 

10111, 'l087 '768 1 

t01Q~ ClOQ, '76Q 1 

tnt,on qOQ~-t '770 1 

t040n 1l0q~_? ?77t 1 

t060·~ QOoFo ')771 1 

t04f'l8 QOQ7-t '77"l, 1 

IM.08 Qnq7-? '774 1 

1nt, tI, r,tOO·l '775 1 

tM.ll, noo·? '776 1 

tMJll, QtOO.1 '777 1 

t06'O Qt01.t '77P. 1 

t04'O Qt01-? ?77q 1 

104'/'; 0?01, '780 1 

tn/, 'R f')tO~-l ?7At 1 

1OI.'~ Q105·? no' 1 

111l~ '18 QtO')-, '781 1 

to!. 'In f')tf'l(' ?784 1 

t "I,'''' I1t07 ,7RS 1 

1n/. "". 01,08 ?786 t 

tnl.'1h fltOQ '787 1 

1.01.1;11 flU' '788 1 

tnt."?? 111" '7Rq 1 

t047<; ''ll'5 ,7QO 1 

IS 
1.0li7i' Q1?7 ?7Ql 1 

In47'1 f')l'8 ~711' 1 

1 n43n 91. ?Q ?iQ~ 1 

10!d~" "H3l '7% 1 

tOMl' Ql1? '7Q5 1 


~tnt. Rt. Ql11 '796 1 

tOM~'i 11114 ?7q7 1 8
10t./1(, 1'1115 '798 1 (q 

() 


tOlo[17 Cl116·1 ,7QQ 1 "{' 
iii 


10687 Clt3C·' '800 1 ~.,J 


lOt.I3/l QD7 '801 1 ,.:::.' 

1nt. Q1. <lD8 '80? 1 ;;,' 


::t.)
lOloq'l <lO<l 280~ 1 l"1 


t.",Q~ I1tl&O 1
'804 

tO/~I'IO flt41-1 ~80'j 1 

, n4QC} Qt4t-? ?n06 1 




--- ---
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'I' ,,1. 1 r 1 .. (r."n I rt '.L.. 
Day" to Phnt 


rr·rli \'" r'f Ori.~1n Plnt 501. height Vigor

IS 7' TA No blnom 1n rms "rore 

~ q141·~ 'B07 1 

10<;0" '114? ?ROa 1 

10'lo1 CJ14 ~-1 'BOq 1 

10<;01 Cl14,-' ?R10 1 

1nr,o" Q14/, ?fJll 1 

10401 0145-1 '81' 1 

1040'!1 Cl145-') "aD 1 

l.nr::nt, 
 'l1M, '814 1 

1 n r;f) 7 'l1.47 
 ?a15 1 
lor:n Q Qgl1 ?Rt6 1 

Ior;n'l 'l1.4Q 
 '817 1 

10',10 '11~0 ?818 1 


1 

10"11 CJ15? ?B?O 1 

1(1<:1/, Q1(iO ?an 


1 n '",11 ~l. "1 ?8IQ 


1 

IS 

tor;'1') Qlfl1 'B?? 1 

1 ()'; ,,(., 
 Q1.C4-1 ,B?1 1 

10", ?' CJ16/1_? ?8?4 1 


'8'5 

1 or-I. H 1")171 '8,C) 1 

lor 11 C)1613 1 


lOr, r,o (")17<; 
 'B?7 1 
10',<,') 'lIn ?8,B 1 
10<;',0 CJln~-1 ?S,q 1 

lor;[,n 
 Cl1R1-? ~R10 1 

1nSf, ') 1)184 
 'R11 1 
~,(1 <;,' :, (")U'1 ?R1? 1 

ln~~" (jlR') ?R11 1 

1n~r.') CJ1Q7-1 ?314 
 1 
In',\) ,', 
 CJ1Q7-? "8,~ 1 

1 
1 (P= ;. ~ '1"0(1 ?J17 

1 n -: '),' 111QO ')R,f. 

1 

1,1(11? Cl?01 ,a1R 1 

1nr ()/, Q?n? ?81Cl 1 

106n', 11?(11 
 'R40 1 
1 n, (J8 'l?nt~ '1fJ41 1 
l(Vlf) ?~4 ,q')o~, 1 
1nr 1 :l O?r)Q ?fJl~1 1. 
1 n'-:o 'l?1 'i ?844 1 

,I ('(. 1l\ '1?1.'1_1, 
 '34 ~ 1 

10618 O?1.C)_' ?8M Y 1 

1n" l.', 'l??? ?,147 1 

1,1 " f)?? ;' ')~lifJ 1 

1. ,1;' ( " f) ') ?l, ?~4CJ 1 
1 11' .'! '1 ?1i1 ?8';0 1 


1 " .. t" : '1?1. h 1 

! r'" ~ f, I) ?I, " "8 r,l 1 


?8 rl' 

IS 

1():', .. q?~)1 ?B.')1 1 


1 n ,'1)/, C1?~?u' ?855 

l,n:",', "'?'i '.1, ?H54 1 


1 
1(170:' '1?~?-~ 'B:-6 1 
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T_ble_~(Cl}ntrl, ) 
DAYs to PlAnt 

P. 	 'i' 'PI O:-bdn Pl0t ~O~~ I,eight Vi~or 

IS ~? lA No blo(1m in rms HI'ore 
tn~ ')(1 11"'7n ?8~, 7 1 
tn'-:-n O?;;, "85f- 1 
1n'~ -', 01n7 '851) 1 
1. ",''''., '108 ?860 	 1 
t,V1/ -, o.~1l. ?861 1 
1.:1'1/,: Q1V ?So? 1 
1 ""70 q l18ti ?861 110 IlO 1 
1.?"'l~ 1l4BCl ?864 1n 40 1 
1 "":'!. 04Cln ?SE') 1?1 60 1 
1, .., ")'~" !}4q? ?86f 1?1 70 1 
1"')nl'l Q.'ln~ '867 1 
1""1'"' Q"04 ?8(,8 1 
1 ')'11 Clr:n~ ?S6Q 1 
1. ""1' q~n7·1 "870 y 1 
1 ?~1 ' rpin7.? ?871 1n SO 1 
t ':' '" "'1 o~1.1 ?87? 1 

nr;48 "37~ 1 
:-lES 7? TA 
1/, 1./, "874 1 
"'~\ "n·1 "'S7'5 1 
",~ 'In.\ ?F37(, 1 
.', ., 'I,." ?A77 	 1 
/' ... ' '''.? ?:173 1 
,,'1 /,I, -1 ?87Q 1 
,,'1 44-? "880 	 1 
,) " ,,(-, ?981 1 
c)" ,~ 7 '8,'1? 1 
ln ':0 1r 	 "e~' 
I\ES , 'in.? "'SE4 1 
1': r;? ';IfJS') 1 
i.S 
., l.. ,.~ ?386~n·\ 1 ,":; 11..'l ?887 1 
i':f.5 
"61 '11 '8138 1 
r . ...., , HCl·l ?8Sq 1 
! ?'\~ 1r,Cl-? ?8')0 1 
:./, ? ?801 1'1.4-1 
.. '. ? '16." "SI)? 1 
, .11 ';151_1 ?8!J' 1 
,. P.1 ?r:~_? ';1804 1 
r,~, 1 'lr:,. ~ ?S1l5 1 t(,:n 	 ?SC)6 1""'.',
(,!3 .. 'l:' 'i '3C)i 1 8 
7n7 'l7Q ?81}3 1 qj 

it.! 

7r.,n ~'S ?Rl}q x 1 ::::; ~ 


~7:1 1"0 ?(}('JO 1 ~v; 


7qn 15"·1 ?I}01 	 1 
c~
,,"

7qn .,~?'l ?Iln? y 	 1 ,,,., 	 ~I
7.q" 	 ?t}01 1 
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J.,.,I I \ .. ,.,. 

t;~: :; 
"")/"

11; 
V, '1 

.ev. 1 

q/.('I 

~r;1 

1 c ,:! 

qr,7 
'l7? 
17/, 

~1n 

l\"ES 
~.g:-l 

q~Q 

'l1)0 
0"<: 
'l'Jr; 

0(,1) 

InlQ 
1"1Q 
ll)'l~ 

1n?') 
1I) r.l 
1[)'". 
1n"'l 
lnrl') 
1n..1 
11)i" 
11l"/1 
11)-;Oc 

1n~ r, 

t077 
1 "17 ~ 

10"71 

1. f) ::1 
1011 
1n"" 
1n'lI· 

rlrn 
1 " ~ r, 
1('1'V 

1 f) n 
1n'~~ 
1 nv~ 

11'V· 
11 i; I 

1174 
1171. 
11 "7~. 
1.1"'r, 
1. C'f, 

t 1 -;:, 


~)1 f", n 
7? TA 

1(..;) 

40'" 
"1';-1 
1·1.5- , 
t. "1 
t. ?1 

I, '" 
t. 11l 

1:/.1. 
444 
4 'i? 

1~f,0 

t.l1t 
1,7'J 
<;07-1 
r;n7-? 
'i1? 
)91-1 
)'}1_? 

~'l~'-1 
t;Q5-? 
r,,, 
;, ') 

(.10-1 

t110· , 
( 1? 

(.111.1. 
fl.1. '1 

(,4<;-1. 
r.t.5·' 
(~4 ... 

6MJ-1 
;M~·:' 

<, ')1 -1. 
(. ~1· ':' 
(·1:1 

r-. r:.1J 
(. :"~-1. 
( r; 'i_? 

t'r;( 

'-.r;7 
F.I:R .1. 
(,I:~-,) 

(-,7(, 

7'0 
"7 t. 1-1. 
~41_':l 

7411-1 
7t.4-? 
745-1 
745-') 

PInt 
~Io 

,004 
,Qn": 
?QOI) 

"CJ07 
':H'IO:J 

'C)OC) 
,QI0 
?Qt1 

'91 ? 
?q1.1 
')'114 

?QIS 
?Qt6 
?Q17 
,q18 
?llll) 
?<)')O 
,1)'1 
?q?? 
?O ')1 
?q ')t. 
?Q?'i 
?I}~h 

?C'/?7 

?q?R 
?Q?Q 
?Q111 
?q11 

?C! \? 
')1'111 

?q't. 
?q1S 

?Q'6 
?q~7 

?Cl1R 
?Q1q 
'lQ40 

?'Ml 
?Qt. ? 

?Q41 

?Q4t. 
'1Q~r:; 

?Q4(. 
?Q47 
')':)48 
?'l41} 

?q,)o 

.,q~l 

,qS') 

?QS1 
?QS4 

lillYI'! to Plant 
'i0"1 hci~h t Vigor 
bloom~___~i~n~~m~B__~I~r~o~r~e~__________ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
08 50 	 1 


1 

1 
1, 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 

,1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 

tEST AVAILABLE Copy 

1,1n 05 
1?? 60 	 ? 
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T ..b.!.~~{Cn~' rl. ) 

DItY r: to Phnt 
PI''' i.p. ~r·'· ~~ r f Yo! n Plot: ';0% hP.ight Vigor 
NEHm-j 7? TA No bloom in r:1IlS I... -
 --7l~r, ?Q~5 

u:ore 
1 


1 ?/,n '117 ?Q5I) )I: 1 

1"" 7 R'~-l ?Q57 1 

l?57 ~'S-? 'CJ58 1 

l?r,3 8?fi-l ?Q5q 1 

1?~~ 1J?6-? ?Q60 1 


1 

t?8~ 8<;"\-1 ?Q6? 1 

1~[;C; 851-" ?Q6~ 


t ?~ ..; 8?(,· , ?Q61 


1 

l"'1r; ~5~-3 ?%4 1 


11,1 C'I Q87 ?Q68 


1?RQ 857-1 ?(')65 1 

l'Il" 857-? ?fI66 1 

1?qQ 867 ?q67 1 


1 
1lal. (, lOll, ?Q6" 1 

14l:Q 1017-1 ?I)i . 1 

1.[,/,0 1017-? ?(nl 1 

14~,' 10'1-1 ';IQn 1 

14C;~ 10?t-? ?Q71 1 

11.~t 101Q ?Q74 1 


1 

16Ql lO5Q ?Qifi 1 

NES 


1/,~~ 1.0% ?Q75 


1"70 1.1 ~R ?Q77 1 

1"7<: 114' ?Q78 1 

1 ~~~
" , 1.145 ?Q7Q 1 

1 r: 7" 1147-1 ?Q80 1 

lr71) 11117-' ?QSl 1 

1 ~. 7" 11/: 7_1 ?Q8? 1 

1 r; ., 1 
 1147-/, ?qn1 1 

1 ~ 71) 1147-') ?Q84 1 

1 r:.QO 
 1158-1 ?Q85 1 

lr:Q:1 11 'i8-? ?Q86 1 

In~q 1'1)5-1 ?QS7 1 

1,: ~C) 1'55-? ?C)88 x 1 

l.e~') 1'55-1 ?C)f}q 1 

1'1"0 1?'i6 ?QC)O 1 

t(·an 1.?)7-1 ?C)C)1 1 

H·Ql 1?'i7-? ?QQ? 1 

1;'01 1'57-1 ?Q93 1 

1(,°7 1'(,1 ?QQ/, 1 

1 ";'0(. 11SC) ?QC)~ 1 

l7Qn I1Gl ?C)Q6 1 

l,q",. ?QQ7
06' 1 
1.700 1~fi4 ?Qqa .. 1 

IRon 1165 '991) 1 

1,~l'i 1180-1 3000 1 

1qt r: 
 1180-' 1001 1 
1. q~'1 14" ;400? 1 

lQ7' 15~6 3001 1 

l.CJQg 15'il 1004 ~ 1 

If}I)O 1551 1005 1 

l'N? 1555 1006 1 

?0?7 lSQO 3007 1 
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l.~.' ,. 1 . -_.__. (C<1;'l!,I.j 

DItYs to Ptltnt 
pP.' [I' rl'" 
;.ES- ---

Ori~ln 

7'" TA 
Plot 
No 

50'7. 
btoom 

height 
in ('rns 

Vigor 
"core 

::ES 
"n"n 
"0 "I ( 
"n1!' 
')n'~ 

"Ol,' 
')n/, 'I 

'10'1I, 
';1 'It", ') ') 
') "'?/, 
'I ')q 
')".',1 
')?'lCl 

,)1!,1 
,)1', r: 

"1', i 
')"MJ, 
,)'),<JQ 

'11(H 
"40') 
?',10 
')471 
')47!, 
?4 7'. 
')4 7~' 
')4Q 1 
')', 'l::l 
"r., 1. t; 
"r; "() 

'''i')'1 
"640 
')1; Q/. 
')61') r, 

') f. I') (: 
'1no7 
':';0" 
')7n/1 
IS 
181 
.qt;n 
~7'" 
~'ES 
')7H 
IS 
('41~ C 
Rt;7 
NES 
?P~ 

')780 
?78n 
"7R? 
IS 
"1('1'11 

t"'·cn 
l.'iQQ-l 
tSQI)_? 
1.f'i01 
1604 
1605 
11"47 
1.684 
17M,-? 
1787-1 
1 1101~ 

13'f. 
18(;1 
"Q06 
?Q08 
l.Q10 
lC)11 
lQ5? 
lQ54 
"065 
lQ71 
'01(; 
?017 
"O~V} 

'040 
"OS4 
?Oul 
'078 
"OQQ 
"101 
??l? 
'?57 
"':;8 
??SQ 
,,(i0 
"')tj 5 
",QQ 

:>146 
?~~Q 

?1,Ofi 

')"OS 

?')?4 
?5'lfi 

?;,7CJ 
"586-1 
?586-' 
'588 

,)(,04 

1008 1 
100Q 1 
1010 1 
1011 1 
,nl? 1 
'OD 1 
,014 1 
101 Ii 1 
101G 1 
1017 1 
1018 1 
101Q 1 
10'0 1 
30n 1 
1O?? 1 
10'3 1 
30'4 1 
30?5 1 
30?6 1 
10?? 1 
10'8 1 
30,Q 1 
1030 1 
10'n 1 
:103' 1 
30'i1 1 
3034 1 
~015 1:'i0 10 1 
1036 1 
1017 1 
1038 1 
'0~9 1 
'040 1 
104t 1 
104' 1 
3041 ". 1 
1044 1 

1045 1 
~046 ? 
1047 114 65 ? 

104fJ 1 

104Q 1 
3050 1 

1051 x 1 
305' 1 
1053 1 
3054 1 

3055 1 
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.~blp" (C'n~rl).-- -- . ,---- 
;JAYS to ?hnt 

p.. ,1 i ~ ",.. O¥i~in Plot 50"1. height TJi~or 

IS 7? TA i,o bloom in C1IIS "roreP,-r:;- _.- --  ?qt.1 30% 1 

llES 


IS 


')(,)? '. :l?41 m57 1 

"'11?(, 1?44 1058 1 


(') ?7Cl 105C)
'?5' 1 

357 1?61 1060 1 

fV\~ 1?F.? 10(,1 1 

?14 1110 106' 1 

')1')? 1111 1063 1 

(·ClOg 11,4 1064 1 

):j(, ~(I 1118 1065 1 

"711(, ,%8 1065 1 

NES 

"Iqr,') ')1S". 10(;7 1 

"IQ81 140') 1nr,3 1 

'l'lQ .~ 1Of,Q
14'0 1 
NES 
1f'Sl) 1"0." ~070 1 
IS 7? Kf " 
~<; 
 I~ ??Cl 1n71 1 

"'10: 41Ml 107? 1 

l.bO 1,4?1 ,071 1 

~,.,r: 
 MOf, 1074 1 
.0,/,1. 1"'tCl·t 107~ 1 

R41 I,(,t Cl.? 1076 1 

S/J -: l,f,?? 1077 1 

q1;(, !,611 ~o7n 1 

1<'] 1,614 107C) 1 

'~q M1'i 1080 1 

qf·? 4fl1H 1081 1 

91" IIS~? 108? 1 

'l{, ? 4700 ~081 171 ao 1 

'>0(,1) ~O')4 1084 1?1 130 1 

'>14<; ')or,? 1085 1 

?740 r;4'i~ 1086 1?1 60 1 

"171, ? ~4o:..7 1087 1?l 65 1
,"-:4/. 'i4 'is 1088 1?l 8? 

'>Sno 'i478 1089 1'1 75 1 


?,,)'>/1 5503 30Q, 114 60 ? 

ld~117 (,005 1094 ? 


?RO? "47Q 10<l0 1 

"1806 "481 101)1 1'1 50 1 

?81/, 'il,C)O 109"1 130 60 1 


70M· 7/J5f. 10IJS 11' 70 1 

704'~ 74~7 '0<)6 1~? 80 1 

'1(,7n 8151. ,OQ7 1 

q?P, <; 
 8~IJ? 10IJ8 1'1 70 1 

., c;(, 1. ;)fi11 ,OIJQ ~O
1'1 1 

11l,11? Q40l 11.00 In qO 1 

IS 

11 ~,?'I Q4M 'nol. 110 70 1 
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.~bll- 1~ (Cnrlt,l ) 

Dnys to Plint 
Ppr'i~' .(t. O"i~in Plot ~oi~ height Vigor 
IS ~, TA No bl()om in C'ms IIrore

1 ')')1':,  %87 11M DO 70 1 

~;E3 7') TA 


IS 


~n "? 'n01 1 

~:1 10 1104 ,.. 1 


1(\Ii 
 86-1 ~105 1 
lor· 8fi-? 1106 , 
'1,', ~4 Q? 
 1107 1 

NES 

(.l.f. 
 ?18-1 1108 1 

r;M, 'lB-? 110Q 1 

r;71 
 "43-1 3110 1 
(,71 
 '41- " 1111 x 1 

r.7\ ,41-1 111' ~ 1 

f.,7/. 
 '4(,-1 '113 11' 50 1 

(,7/1 ?46-? 1114 1 

(,7l. 
 '46-' 1115 x 1 

7"1 ~?1-1 1116 1'l4 50 1 

751 1?3-' 1117 x 1 

751 1'1-' 1118 13? 50 1 

817 18Q-l '.HI'> 1 

H17 38Q-? 31?0 x 1 

H17 1SQ., 31?l 1 

'34R 4'0 11?? 1 

'ln4 47f., 11?1 1 

Q17 SOl) 31'4 ,
x 


1
<l r;; 1 
 5?1·1 31 '5 
(') "1 e·?1_' 31 '6 1 

Q"~ .';?5 11'7 1 

Q(,4 
 516·1 'n?S 1 
'1(,6 
 536.' 11?Q 1 

10nl 571-1 1110 1 

lOot li7'-? 1111 1 

Inn1 ~,7) 1
'n "' 1 "t)Q "81 1111 1 

10')11 r-.Ol 1114 1 


1 

1110 ~;80-? 1116 1 


1;8'1-1 1117 1 


1110 (~,80-1 11 'I'i 


11" 

111' (.,8'-? '118 D? qO 1 

1.11 ., ( 0'-1 1DQ 111. 70 1 

111 (. 686 1140 1 

q ':In 
 700 1141 1 

11t:.q 114?
7':-t 1 

11 r:;~ :'7-? 1141 1 

1.1 'iR 7?7_' 'n44 1 

1.1 Q7 76S-1 'n/,s 1 

ll07 765- ? 1146 1 

1 'l1·i 711(1-1 ~14 7 1 

1 'lUI 786-' 1143 1 

l,,?q 7Q; 114q 1 

1. 101 869 3150 x 1 

110? 870-1 1151 x , 

110' 870.? 115' 1 
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1 :.hl • ..:....~2-J.£O'.t r' ) 

DIlYs to Phnt 
Ppill ~ r "f> Drip,in Plot- 507. height Vigor 
NES 7? TA No bloom in rms lie-ore 
"n1 871-1 ~1~1 1 
I 1 n1 871-? ~154 1 
1 1 ,)" Po7?-1 'ns'". 1 
11(11: ~7?-? 11SC 1 
1 1:" <l41 'IS7 1 
11:"'1 qr;O :nSR 1 
l.,n:: 'lli4-1 11<;C) 1 
118(, <l54-? 3160 1 
1IB;~ <)%-1 :nf.t 1 
1 , fir.' Q5(,-" 'tI,? 1 
AES 

"J 

1"':),') C) ... ' • ." 1101 1 
11.17 'l85-1 '3104 1 
II, 1 ~ 1).1~-? 1'tfi5 
, ld - 1')!Jr;., ,1(.(, 1 
1 t", f') 101.n-l 1Hi 7 1 
14"" 1.01.0-? 11f,11 1 
1. t. "1 10?<)-1 ~161') )( 1 
lM,l 10"1)-"; '170 1 
tI. '.1' 10'M 'l171 1 
1IJ i7 tnt, Ii 117' 1 
1 '" Ml IlnB-l '171 1 
1 :; I. fl 'H 74 1lln~-" 
1 ~ Ml 11 nij- '.I 117" 1 
I ': q r, 11 <;'l-l 11 ](- 1 
1 ~.--..",", 11 <;1.? '.1177 Y 1 
1 r; 1~ , 1. r;,', 11 ';':"3 1 
,,:.p 1.1 '·7 117q 1 
1 (. ') ~ 11'l6·1 "18(1 1 ,,',,,~ 11%-? :'1.31 1 
1. ; nn 1 %(, 11S? 1 
t : 1 PC? 11'::, 1 

17:-.'1 318/1 1
115" 
Hll 1 1'1 ~l 1185 1 
1'3')~ l1Qr.: 113(:, 1 
'Ion? 156~ :H3i 1 

"no" t'F,~ 11138 1 

?OS,' 1(;?'l '13C) 1 

"1 (,- 1 7'8 ~lQO 1 

.. "1 n 
 17J? 1111 1 

" ~.... (1 10D 11C)? 1 

'1,)C;' 1 r')1e") '.11.1)' 1 

;,"t;s 
"""';j'\ .... 1QO::( 11 qt, 1 
• '·l( 1 Qill-l 111')5 1 


')1 q(,
"'.',lr. t <r;'" - " 1 
.... ~ '"..' "14'l ,1 C)7 1 ,.,,. .... 

' . "I "11 110e 1 
'10" . 11C)Q""i'1l-1 1 
"In .,:. "-no." ')'00 1 
"")!I ;: ",qt 1'1n 1 
"0', fJ, ??Q? ')'0" " 1 
'l(,;-" "?Q') 3203 1 
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Table 17 (Contd·2 
oa;.s to Plant 

Ped I ~T(!(! Origin Plot 50. height Vigor 
yr',. 72 TA NO bloom in ems-_. score 

3203 
471 2974 3204 1 
472 2975 3205 1 
NES 
2865 3081 3206 x 1 
IS 
3665 3169 3207 1 
2936 3219 3208 1 
2948 3221 3209 1 
2046 3225 3210 1 
2945 3236 3211 1 
2948 3237 3212 1 
2957 3267 3213 1 
3663 3277 3214 1 
3665 3278 3215 1 
2948 3317 3216 1 
NES 
2999 3421 3217 1 
3001 3423 3218 1 
3002 3424 3219 1 
IS 
11 4204-1 3220 1 
11 4204-2 3221 1 
15 4207-1 3222 1 
15 4207-2 3223 1 
28 4213-1 3224 1 
IS 
28 4213-2 3225 1 
30 4215 3226 1 
:4 4218 3227 1 
35 4219-1 3228 1 
35 4219-2 3229 1 
38 4222-1 3230 1 
38 4222-2 3231 1 
38 4222-3 3232 1 
820 4601 3233 1 
885 4657 3234 1 
889 4659 3235 1 
1054 4761 3236 1 
2033 5016 3237 1 
2034 5017 3238 1 
7790 7764 3239 1 
8296 8024 3240 1 
8306 3030 3241 1 
9837 8859 3242 x 1 

110536 9171-1 3243 x 
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T!I' , p 1 -; (C()n~~)___---_.. .. 

n"Y!I to P1ant 
?-:r' i p "p,' Odgiu Plot 501. height Vigor 
~IES 7? TA No. b100m in rillS srOTe
10°7-'- (.(,7 
 ~'5' 1 
, nQ·1 5(.13 ~?51 1 

11M (..70-1 
 '''54 1 
llno ~, 70-? 1?55 - 1 
t~ES 
11 'I r, t'I Q5 
 '?56 1 

11 ?:; (j(Hi 
 '?5:' 1 

11/1 ':' 
 711 1'58 1 
1"71'; 
 8~1-1 '?5Q 1 

1 'I;r, 
 g~,." '?60 1 

1 '176 R44 "61 1 


1 
1 "Q1 ~/~Q. , 1?6 ., 
1"~1 %Q_1. 1?(' ? 


1 

1 "Q'I (l(,0 1,li4 ~ 1 

1 "1'17 %)-1. 1?(-,5 1 

1 ",,"' P,6'l." 1?6r:. 1 

1. ?n7 ~7~-1 1'11)7 1 

1 'In: ~7'l_'I '1'6~ 1 

!."nn "7:-1 1"6C) 1 

1']nl) 
 :177 -? '?7n 1 
• "I n 
 ~78-1. 1" 71. 1 
~ "111 '~7~- , '?i? 1 
, " 'I ~'10-1.'''7'1 , 'I, " ~no_'I '?74 1 

1 " 1 .. ~~O-'] '1'7" 1 
1 ., 1 ., r.80-4 1?7(, 1 

1 "1 'I 3Pl '1?77 1 

1 '] 1 ; n8r; 1?78 
 1 

~ 11 l :;,-1(' ·1 1?7Q 1 

1 ') 1.1 1?10
':13(, -" 1 
, ., 1. (: Ri.~('_1 
 '''C1. 1 

1 "~ " '117-1 "'I)~'"
." ',0' 1 

111'1 r117-' 1~~~ 1 

pp 
 R17-1 1'8/, 1 
1 ??O 8113-1 "8:- 1 
,,?n 
 ~88-' 1?% 1 
1,., 1 
 Ai1Q-1. 1?87 1 

P?1 n8Q·" 1?98 1 

11"1 n;:;I')-? '??,Q 1 

1.'"'' RCln ~'Qn 1 

1 'I,'" '1 
 8111.-1. 1'1')1. 1 

1'''"1 ~Ql-? 1?C) ? 1 

1,., 'I 
 ~Cl1-~ :?Q1 1 
1'I"" ~Q1.-~ 11?Q~ 


1
1 "'11, 1~Q"
~" ?-1. 
1 ') "/1 . SQ?'I 
 " "'Hi 1 
1. ~'l ~QI1-1. 1?Q7 y 1 

1. ']'1 8I'1Q_" ~';'QR 1 
11"1. .')1'111.1 1?1')(') 
11"'1 Qnn 1.,nn 

1, 
1 .", Qnl 1101 ?
' . .,,!, on?-1. ~10? , 
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j"bl,· 1 .• (enn"'! ) 

DAY" to Pt.nt 
pprl i!! ,..,..,. Ori~in Plot sma height Vi~or 
i~ES 7" TA No bloom in rom" 8C'ore 
1. ""'-.--- ",0'. , "01 1 
1. "1.1" qOQ '~04 t 
, 'Jl, Ii Ill' '~05 1 
111.7 ql ~·1 '~06 1 
1. '47 Ql)·? '107 1 
1. 'II, ~ 1116 ,'OR t 
1 'Jr." q~l-l '~OQ 1 
t,t:. " Il '1-" 1:nO 1 

,..1 i"" 1~)6 "H 1 
1I~ "n 1 '8S 111? 1 
,'- r:.1 I 1.47 "11 114 70 1 
'17:, ':48 "14 1 
~~\~ 4)0 '315 1 
~7Cl 451.·1 ~'Hi 1 
.~ iQ ll'il·? '117 1 
~ES 
q;,"7 l, r;Q '1HI 11' 40 1 
"nl1R 1661 "lQ t 
", Qf, liSQ "'0 1 
,\'Q7 1.Q(j0 ,1n In flO ? 
IS 
(.. '11 ~~08 "", 118 10 1 
NES 
'H) ( " 1187 11'''. 11" 60 1 
'Ot, Cl '470 '"'4 1 
IS 7? Kf 
~1 4" ,,, 1''\~ 1'W 100 1 
1 t c: 4'~1·1 11?(, In c)4 1 
11 r, 4"S'i·" "'7 1 
l~n 4106 l1R 'l0 1""S ,
(". 'J 4510 ',?Q x 
(.,: ,1 I'~16 "'0 x 1,Cl '\ 1 4flQ., "1''1 1'4 70 

Cl'': I".;q~ 111? x t 

ll')r-I:~ M3q L 


6 (, ~ "" 114 
1 

1
~ "Q ?l4 "14 70 
~r;')rj I; M)' ",<; 1 


'1~.,n RC'!n'l ",~ y 1 

v,; "" ',4(" '1'7 1 

(. "r. [,(, t') 'J 1"'8 
(.,r.." 14 5?" "11l 

~,:, "1"1 Rl ,'; "4n t 

NES 
, ~n'\ 1'117 ,'41 1 
1 ~n" 1. '70 ,",') 1 
'1'.: ~ "n "1- ""., 1 
'1'.7° "04,\ 11M 1 
"',:1(\ "41; 1"Of.'
'\4:l'\ ?O',1l '11.11 1 

"l. ~, "n4(i ,'47 1 

.11.;; (.1 A "4R 1 
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Table 17 (Contd) 

DaIs to Plant 
Pedigree Origin Plot 50 height Vigor 

IS 72 TA NO bloom in ems seore 

10536 9171-2 3244 1 
10636 9218 3245 1 
12328 9513 3246 1 
NES 72 TA 
1036 607 3247 1 
1092 662-1 3248 1 
1092 662-2 3249 1 
1096 666-1 3250 
1096 666-2 3251 1 

1 



TABLE 18 


1973 ALAD REGIONAL NURSERY - SANAA 
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SnlTlP Ar>rnrlOml.·· Trllit:~ of r;1 Enl.rlf''1 of ALAD ReRinnat Sorghum 
!:IIP·P.'·" nl .. ntr-rl ln SlIn,." Ypmpn- t1l7' 

-------------=~--:-----=::---:---------
DRY~ to Ptant 

pp~ leTf'(' Odgin Plot 507. height Vigor 
IS 7? KF No btoom in rms score*1ji?----- 1."4 ? 4A1 1 
t4fl 4'84 484 1 
t ';R 4';'!V, 48'i In 70 1 
t (.r. 1.10'"' 486 1 
17" 4108 1,87 1 
17/, 4110 4H8 1 
Bn 4':1t6 4RQ 1 
'.n7 4401 4QO 114 40 ? 

',1 .., 440(- 4Qt ? 

!din 1,4 "1. 4Q" 1 
~tt 41.47 4'l1 1 
q,,; 4Q4 14606 
~( ... 4h1f\ 4'l'i 1 
~Ql ',"(;1 4Qfj 1 
,)"1! 'i105 4Q7 1 
""1 <; ~lnt; 4Cl8 1 .,,,..,,, 'itP 'I'll) 1 

?""., ';1.1.4 'inn 

... ..,,,(, 1;117 'iol 1 
"""n I; 1. .,n 'in? 1".,.,,, 'i0' 70 1r;1 " " 
?""" "1 '"''"I C"·n4 (i0 ? 
').., "/, "1 "4 .'inc; 1 
"0 "7 "';7'"1 )0(. 1 
"'l '"If' 'in7 1r:.rqr. 

1"'<;0 5Q10 'in8 1 
'"1(,,', r; "Q '"I 1 c;nCl 1 
1(,11 '"I 5QC;0 510 1 
Qr,1 ') R670 r;ll 1 
(} (. "'. 3(,7" 'il ? 1 
In''l;~ Q01<". 'ip 1 
In''~''' Qo'n 514 ? 

V)"P.~ '1044 ~l r; 1 
104"" <l101 ~1(, 1 
V14"'Q Q1.f') 'i17 1 
t04'''' QI07 5113 1 
1n/,7" 111."5 510 1 
104-" ql ?1 'i?n 1. 
t n4 ;,; 01 ?R ~,"1 1 
t 1"Il, qt. Ql '31 'i?? 1. 
10 C;Cl" 11Q7 C;"1 1 
1M'l8 Cl?no C;'"'4 114 50 t 
1 n6/. '. q"..,.., 114 40 1 
}:ES FODD COHP i? Kf 
"7'"'7 'i1 17~ Kf 

sn 1'nq ~; Kf 
'"17 ?n 17" Kf 


7" Kf 
 1 

BEST AVAILABLE COpy 
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~ .~:- "h 1 ... (("'n~~. ) 

D"\'!II to PlInt 
P~f~!. j!'" rt(. O~i{ b ~'1 C't ~m~ hei~ht \,i~or 

IS 7') ':G' No bloom in rm!'l BC'ore 
-;;~., 1 ;') :<f 1;1n 1 
""""1 "7"1 Kf ~'1 t 
.,:,"1" "7"1 Kf r:1') 1 
"17 "II, i? Kf C;1' 1 
"17''; "7, Kf ~'4 ? 

'7", 7') Kf C;1C; t 

BEST AVAILABLE COpy 



TABLE 19 


1973 ALAD REGIONAL NURSERY - TAIZ 
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-; .111,. lIl. 	 ;n~,.. Apr~~n~l' T~.itc of 4~? entr{p.!II of the ALAn Re~ion.l· 
')npt'~·IJ-n ::'!r~~T':t T,.l or- til.,,, 

.. -- -------- Plant Bird 
p,,-'1p'r,.,. 0~1p.{n Plot height Vigor feedin~ 
NES 7" TA No. in rmR ~ror~ in pc-to 
t~ "., 1 
"7 "S ? 
76 5CJ 1 
lin ~e; I, n 1 O' 
'iO (iF 5 1 073 

hQ'in 	 fi 81 ") 0 
Hl'1 	 7t 7 105 1 4n 
'17 8 	 3n7' 	 n' 1 
1<:') 7e; Q In4 1 n 
IS 

'38 1n (,q 1 n~'"'' 
NES 
, 11 1n1 11 (i4 1 n 
"1 1 nr; 1 ? 7R 1 0 
r; 1 '.:l 11 A? 1 n 
;, ., 'i 1 '''' l(i1 14 

(i'lg 1hi. Ie; 

(, '1'1 '1n4 
 Hi 
r., " '1oc; 11 030 1 0 
(.'14 18 76 n"nli 1 

:,/,1 lq
", ~ 	 Inn 1 n 
(./4 " 	 "1 " ?n In7 ? 0 
(·6 'i 	 ""0 ?? 114 ? ?O 
r, r.o 	 '1'1?_1 ?1 59 ? 0 
(."'0 	 'I"? ? ?4 Q4 1 0 
f,CO 	 """- , ?«; 8n .) 40 
(, r ". 	 ?"7 ?(i 77 1 30 
(, i(, "48 "7 R? 1 '0 

(,77 "4Q '8 70 1 10 

(~n ""1 
 ?() ,t;R~ ?F.1l 1n no 	 0 
(no ?f,? 11 	 1 0

l' 
1'4 

( q r. ?(i 7 160 ? 0 

(,Q.'i 
 ?7n 11 fi1 1 5 

iO" ?7" ~4 57 1 30 

7nr; '177 15 6q 1 5 

7nq '18n 1f) nl 1 0 

7to '18? 17 85 1 0 

71' ?R4 1R an 1 5 

7'1(, ?Q~ 1Q QI 1 0 

7?7 '1QIl I.n 81 1 0 

7" 	 "n' 41 '34 1 to 
7?6 	 ~n(, 4? 71 1 0 
71,(, 	 11~ 41 7F. 1 ('\ 

*8eor~'--' : 1. ,.., tellRt vigorous. ~ most vigoroulltil 

BEST AVAILABLE COpy 
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-:- ,.1'. ~;. , (;:.,:'..~ \ 
I 

---- -------- Phnt Bird 
pprfll!rl'r Orhdn Ptot IIf'lght Vhor feeding 
~ES 

71111 
7? TA 
171 

No 
64 

In rmR "rore in t)rt. 

~1 'i 1~7 4~ 
p. ., 1 1Q1 6f, 
~?1 ~c)f, 117 80 t 5 
8'6 1nR l.R t41 ? '0 
~II r, 

~'i/. 

1,17 
4?f, 

4Q.,0 8' 
76 

? 
t 

5 
5 

qc;g 1,10 .,1 t?Q ? 5 
q(, 1 1,11 5? Po7 1 5 
nl,l, 'i16 .,1 Ina ? 30 
Q'i4 Ij?£, 54 78 1 0 
1017 
1011 , 
ln7'; 

fin8 
fil4 
6,.(, 

55 
5f, 
r:.7 

Q7 
7~ 

75 

1,, 
5 
5 
10 

11 11 7n1 58 78 1 40 
11M, 715 'jQ Q4 1 50 
II!.'! 
1 1(,.., 

717 
711 

f,0 
1i1 

1?8 
nn 

?, 10 
0 

11 f. r:; 711, Ii? fiO 1 0 
1')~'~ ~c; 1 h1 7fi 1 0 
1')fln 
1 '1 t, I; 

'1"8 
0" 

(l/~ 

FI) 

7'5 
Bq 

1, 0 
10 

1'1 q <: Q'i' (,(, , 7/~ ? 0 
1'llll) Ill; ., 1;7 77 1 0 
1/, nt, (71) (;8 if, 1 10 
16nr. 0,1 (,0 78 1 0 
ltd 1
". ,,-. 
1'1" ., 
11. ')0 

n70 
~R!. 

Illlt; 

Qq7 

70 
7, 
7? 
71 

(i0 
Sq 
8? 
00 

1, 
?, 

0 
0 
5 
5 

1II .".) Iln,q 76 '38 1 5 
, /,11 1l0Q 71) 101 1 0 
1 !. ", 
1,It!. r; 

1. no') 
1011 

7(-, 

77 
'l~ 

t}5 
1, 0 

0 
1I.r.n 1017 78 81 1 0 
'4'>'" 
t6(.<; 

1.n10 
1.n11 

7C) 
80 7(, , 0 

1('('n , ??7 81 tl4 1 0 
,r;~, , ?l~Q q? tlO ? 5 
,(,V. ,?'in 8~ n? 1 0 
17n7 , ?';'1 84 88 1 40 
1i 1(, 1100 85 qO 1 10 
17'i7 ,1'? R'i 1 50 
n10 117') 87 85 1 10 
tA17 118? 88 100 1 50 
!R"7 ,1Ql) 8Q (is 1 60 
1R1(, l'H IQ 00 Q? 1 10 
""nO 
"6 ~ q 

'161 
'O'i, 

Q1 
Q? 

7CJ 
107 

1 
1 

0 
,0 

IS 
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.. ,.' 1 ,. 1 ') u"n"·, ) 

Phnt Bf. rr' 
Pf'~ t" ."r> ')·ipin Ptot hehh" ViRor feer'in~ 
~;F. S "7'l ": A No in rmlC !'I rOTe in !,rt. 
"nt.( ')"7-:' 37 t 5Q~ 

Of'l~C; "r;nn Qt, tn" ~ 	 0 
l\1~S 
,," 1 ': " 'inn Q~ 7t; t ~ 
"7 t, 'I "r·l n Q(, 71 t '; 

IS 
Itl t'\ "1l1n Q7 70 5" 
~ES 

,,~ "', 'f1l,n 	 QR 'it 1 '; 
QIl 1"R " .. 'nt,? M n 

"8"17 '01, , too 5Q 1 0 
"P,O/, 'nn tot 75 1 5 
"RI1 • ') 11.1 to? 7n l 5 
IS 

'"n /, 'l {·'I 10l 7? , ~ 
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pr..t 1p' P' • T' ~ ;." l. :-. Plot hellZ.ht riCC'T feecUnlit 

,,," TA!:r:~ No 101 rm!'l ~rorp in 11 " t 
11. 1 r 1 ., 'IR f.77 
t I. 'I:~ 1 .,(. f; t·ni 
1t. ';1 
, eM. 

l "~:n 
1 ., c., 47 0 

t,sn 
l"TAn t -0" 4Rt 
,7t'1';" 1 .. , .,. I. 

http:hellZ.ht


TABLE 20 


ETHIOPIAN AND SUDANESE NURSERY 
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. - -I' .1.:' - ~ .... -:. 

.- . .......- .. ·~·f~. 
 ~.:-'.•• 

Pro,' i , .. , , 

::r.5 
1,i;q --- 

, ~ r " 

,,,r:t 
,qr. ., 

"IRe;, 
"IRe I 

,~r, " 
,~r;(. 

'8r:'" 
1R"~ 

"'~~r:t") 

'~I,n 
"lR'·l 
"lqr· " 

'Bt,/, 
'1,~ .. 

"q(,/ 

'M,' 
1 'H" <\ 
1'll;Cl 
1,--:7n 
"I~ ~, 

1:-}'1 

..,~ 7/. 
'1'17 .. , 

"1'17(' 

'';:7 
1~p~ 

'R7Cl 
'~.~n 
"S~l 

''l~'' 
"I'l'l"l 
"I~,cv. 

'8fF 
'fJfV 
'887 
'B~8 
'R8Q 

"qqn 

'Hllt 
'p't")') 
,~q, 

A"r,:,----
SlId ..n 
Sur1"n 
SlI:~ :on 
5mbn 
Sur1"n 
Sutl.110 
I:.thlnl"i.ll 
Erhinr,f" 
Ethio!" i.II 
Ethionill 
Ethtn!"i,. 
Ethio"i,. 
~tr,io!"ljt 

ErhioniA 

J:thf.o"rR 

E:-hinni" 

Ethf0nip 

E!ldo"ip 

Ethin!"f.1' 

EIi. ion i.II 

l."n~ 

l.?n~ 

!. ''\'IF! 
!. 'lnR 
I. 'lnR 

,. ?nR 

,. 'ln~ 

4?nn 

(.?OR 

,,'lOR 

!.?OR 


','lOR 


" 'lOS 

I. ?O? 

"?OR 

" ?08 

4?OA 

4'OH 

" ?08 

Ethiol'\b 
Ethinnip 
E t'll il'" i,. 
Ethionb. 
Elhio!"i,. 
Ethio,,!,. 
Eth1~"b, 

P1 M 'lfl7, 

.--"N-.o______h 1 no.;..;m~___ 
I, t 'lR 
I,l Rq I" 

41qO 106 

1.1 Ql 
1.1 'l? 1'7 

41Q1 11' 

41q4 'pj
Y 

I~ 1qs X 

41q6 X 

l,lq7 X 

41Q8 X 

41Q(,' 114 
4?00 
" ?01 11' 
4?0? 
4?0, y 


I~ ?04 )C 


4"0r; 

I. ?Of., 


4?07 y 


4?08 
 1 " 
4?M 1'1 

"'1n 1'7 

4 ?11 

4 ')1 " 

l.", , 

4'" ,: 

4"l'i 

4')ln 

4"l7 

4?18 

4"1t") 

4"?0 

4??1 
" ??? 
11??1 

4??4 
4??c:. 

'. ?'6 
'~??7 


I~ ??8 

4 ??q 


4"0 
4"'1 

h .. t Rhl' 
rn "m" 

70 
SO 

85 
100 
1')8 

74 

Vly,oy E./ 
"rnrr, _.__ _ 

1 
1 
1 
1 
1 
1 
1 
1, 
1 
3 
1 
1, 
, ? 

1 
? 

1,, 
1 
1,, 
1, 
:> 
? 

? 

1 

? 

1 

1 

1 

1 

1
, 
~ 
~ 

, ~ , 
1 

,1 

l!1 S'o""'" '-~:-l-'f-I>qt vir-orou" 'hmol'lt vigoroul'l 

£1 With flowers but less than 50% at frost date 

G~.5T AVt..lLABLE COPY 

http:I:.thlnl"i.ll
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;' ~h 1 ,. 'In ( .. I )-
DRY" to Pl"nt 

PI"! i ~ ,.,., Orfrln Plnt Sm', hei~ht Vigor 
!:ES !.,-,., No bto~", in rme I'tt'ore 
'1,10/, ,---- ,E~hlnni~ 4?1/, 
',{'1 r , Ethinni,. 4?1r; , 
'R'l( Crhlnn{,. 4?1'-; " , 
, ,'l 'l7 F. th inn i.• 1.?17 114 tOo , 
'~01 

, ,'l Cl Cl 
Et·hinnl 
Ethlnn{,

.. 4')1H 


. 1,?1Q X 

1, 

'Clnn Ethlnnl:> 4')4n 1 

',.,n1 F. thtnrd,. I, ')41 Y 1 

'''1')') rehlnnl,. 4'4? 1 

'Cln' Ethil,n i,. 4?41 11' I,Q ? 

'''1')1, Eth{nnllll 4?4/~ , 

'ClO' Eth{nnill 4?4 .... , 

''ll')(, Ethinntp " '4f, ~ 
'1111')7 Et-h lnrd,. 1,?47 ? 

'''Oq Ethinnip 4'48 1 

'00" Et h iord,. 1,?4Q , 

1011') Eti,{nnip l,'')n y 
 ~ 
'011 Ethinl'l,. 4')<;1 1 

, q1 ') 
 Ethin"i,. 4'5' 1 

1(}" Ethin"ill 4?51 1 

101/. Ethinnip 4'54 1 

'Ql", El"h{onill 4'55 1 

10 1( C:thionip 4')c;f, 1 

1Cll i Ethinn{,. 4' .... 7 X 1 

1CllH Et'h{o"iR 4?C;R )( 
 '
' '11<1 El"hil1"lll 4''iQ 1 

1'1'1') Eth{n"i,. 4'60 1 

,., 'I I l~ t hio" ill 4?('l 1" 1q"'J Ethin,,{ ... 4?fl , 114 7f, 1 

1'1"'1 
 Ethinnl,. 4'fi 1 114 75 1 
1f') ""/, Etbinn{,. 14'£,4

'Cl')r; Fthlnnl,. 4?f, .... 1

'10 'Jr. Ethinrdl'l 4')rd) 1'1 110 , 

"0"7 EthioniA 4'f, 7 1'1 Sf, , 

1Q"){ Eth ion b 4,r,R 114 10? , 

') '1,'1 Ethinnb 4')f,Q 1'7 1'5 , 

E::hinni,. ?, 'l'H) 4'7n 1'7 1,Q 
'Cl 11 Ethionb 4'71 1'1 77 1 

''1' 'I EthioniP 417' 114 1" ') 


'0" Et~lin"i.A 'J.'71 11') 1')0 ? 

')'l'1', Ethinni,. 4'74 114 7? 1 

'1Q' c; Et!,{nn illl 4'75 1 


}I''Q,r; Ethinni,. 1,'76 1 

'1) '7 Ethin~i,. 4'77 114 70 1

'Q,q Ethioni,. 4'78 1 

'Cl 1'1 Eth{nn{:> 4?7Q " ? 

,Q',O Ethi"ni,. 4'8n ,".. ':4 

') I) 'd Ethionil'l 4')81 )( 3 

'lilt. 'I Eth{MiI'I "'8? 114 174 3

1Q4 , Ethionilll I",q, )( 3 

'Cl4', Ethionil'l 4'84 , 

'Q4 c; EthLonb 4'85 ,

1Q4(, EthLonlA 4'86 , 
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T.!'~~_'" ) 
D"yl'l tn Piltnt 

p..ril~rr .. Od,dn Plnt SO"!. helRht V1Ror 
NES --- A,·r. ~;n blonm in rmll II('ore 
1Q47 Ethln"tlt {,?87 1 
'Ill•.~ ~: t h {C'ud. It 4'8R 1 
'QI,1l Ethl.,oh 4'RQ )f 1 
1Qr;n Ethlo"iIt 4,QO 1 
1Q"t Et~'iC'l"b 4,Qt x ? 
1Qr.') Eth{o"llt 4?Q? :"' ? 
'Q 1;''1 F.thiof'{" 4?q1 1 
IS 
llitAH Ypmen 4''''4 
1(.1 RIl 4?Q'j 
tr,llln \' . fmen 4 ?Qf) 
1(,till Yf'mf'n 4?Q7 
1hlll'l 'iemp.n 4?QR 
1 (.1 Q"l Yemf'n I,?QQ 



TABLE 21 


SANAA SELECTIONS FROM ALAn NURSERIES 
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Table 21 Peformance of Sanaa Selections from 1973 ALAD Nurseries 

Plot Pedigree 
Da~8 to 
50 

Plant 
height 

Grain 
yield 

No. NES bloom in ems kg/ha 

201 4 132 58 
202 28 132 66 411 
203 30 142 50 126 
204 31 153 63 37 
205 50 128 58 1331 
206 110 128 75 2117 
207 324 135 65 1223 
208 324 140 58 197 
209 311 138 50 383 
210 452 134 65 914 
211 518 134 62 1000 
212 626 140 60 309 
213 628 133 70 763 
214 628 133 51 154 
215 628 133 82 1257 
:::16 633 136 63 591 
217 634 140 77 51 
218 641 132 59 1480 
219 643 135 64 357 
220 645 132 38 1006 
221 647 134 68 503 
222 648 134 52 594 
223 650 134 52 480 
224 650 132 56 649 
225 660 132 72 414 
226 661 134 52 451 
227 675 131 54 643 
228 679 131 64 643 
229 688 131 60 1271 
230 691 134 44 903 
231 692 131 52 1186 
232 692 131 62 691 
233 692 131 65 914 
234 694 132 66 649 
235 695 136 62 597 
236 702 138 65 243 
237 703 128 60 100 
238 705 127 78 1460 
239 708 132 5e 800 
240 712 138 59 377 
241 726 137 58 420 
242 726 137 60 394 
243 7'34 138 42 94 



-106-

Tnble 21 

(Contd.) 

P1_'1.: Pedigree 
Dats to 
50 

Plant 
height 

Grain 
yield 

No. NES bloom in ems kg/ha 

244 746 138 42 194 
245 751 132 66 1043 
246 758 134 50 109 
247 760 132 65 1100 
248 762 132 67 740 
249 767 132 72 300 
250 777 132 82 1520 
251 807 134 66 377 
252 821 134 63 220 
253 823 148 40 29 
254 826 134 55 83 
255 829 148 52 1349 
256 829 137 44 174 
257 829 148 46 140 
258 829 137 62 354 
259 837 134 52 143 
260 843 131 84 1211 
261 845 140 50 334 
262 851 134 60 77 
263 853 138 56 411 
264 854 148 66 63 
265 858 135 76 229 
266 872 135 147 1608 
267 875 148 55 94 
268 879 148 52 117 
269 917 138 65 226 
270 919 148 45 163 
271 944 134 73 400 
272 949 134 58 254 
273 956 134 78 726 
274 957 148 72 343 
275 968 134 51 271 
276 984 134 70 454 
277 1015 127 68 920 
278 1023 127 82 494 
279 1025 128 87 574 
280 1043 128 57 946 
281 1070 135 60 163 
282 1072 135 74 886 
283 1077 135 70 814 
284 1079 132 78 1014 
285 1148 121 57 1231 
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Tnhle 21 

(Contd.) 

Plot Pedigree 
Da~s to 
50. 

Plant 
height 

Grain 
yield 

No. NES bloom in ems kg/ha 

244 746 138 42 194 
245 751 132 66 1043 
246 758 134 50 109 
247 760 132 65 1100 
248 762 132 67 740 
249 767 132 72 300 
250 777 132 82 1520 
251 807 134 66 377 
252 821 134 63 220 
253 823 148 40 29 
254 826 134 55 83 
255 829 148 52 1349 
256 829 137 44 174 
257 829 148 46 140 
258 829 137 62 354 
259 837 134 52 143 
260 843 131 84 1211 
261 845 140 50 334 
262 851 134 60 77 
263 853 138 56 411 
264 854 148 66 63 
265 858 135 76 229" 
266 872 135 147 1608 
267 875 148 55 94 
268 879 148 52 117 
269 917 138 65 226 
270 919 148 45 163 
271 944 134 73 400 
272 949 134 58 254 
273 956 134 78 726 
274 957 148 72 343 
275 968 134 51 271 
276 984 134 70 454 
277 1015 127 68 920 
278 1023 127 82 494 
279 1025 128 87 574 
280 1043 128 57 946 
281 1070 135 60 163 
282 1072 135 74 886 
283 1077 135 70 814 
284 1079 132 78 1014 
285 1148 127 57 1231 



TntHe 2l(Contd) -107-

Plot Pedigree 
No. NES 

286 1162 
287 1180 
288 1182 
289 1208 
290 1208 
291 1235 
292 1235 
293 1238 
294 1248 
295 1251 
296 1280 
297 1282 
298 1283 
299 1286 
300 1290 
301 1294 
302 1299 
303 1308 
304 1335 
305 1349 
306 1359 
307 1379 
308 1381 
309 1381 
310 1385 
311 1385 
31: 1393 
313 1404 
314 1421 
315 1429 
316 1437 
317 1443 
318 1450 
319 1465 
320 1480 
321 1481 
322 1483 
323 1484 
324 1491 
325 1500 
326 1530 
327 1566 
328 1570 
329 1573 
330 1596 
331 1611 

* No Flowers at Frost Date 

Days to 
50% 
bloom 

140 
138 
147 
132 
132 
132 
134 
132 
132 

Plant 
height 
in ems 

47 
66 
64 
54 
66 
46 
67 
56 
92 

Grain 
yield 
kg/ha 

23 
163 

1351 
1243 
543 
126 
529 

60 
1677 

148 
148 
140 

NF* 
137 
137 

NF* 
NF* 

40 
64 
50 
35 
70 
64 
56 
62 

34 
31 

106 
26 

191 
66 
26 
34 

131 
134 
137 
137 
137 

67 
56 
77 
60 
67 

37 
83 

189 
554 
240 

ll4 
137 
137 

66 
45 
56 

963 
54 

371 

137 
132 
132 

42 
54 
77 

271 
837 
957 

132 
127 
128 
134 

57 
97 

102 
99 

869 
1226 
1706 
1734 

127 
111 
134 

NF* 

91 
88 
74 
62 

1291 
1594 
514 
103 



Tl1ble 21 (Contd) -108-

Plant Grain~8!8 toPlot Ped! gree height yield 
~,(, . m~s bloom in ems kg/ha 

3)2 1616 127 90 169 
333 1617 127 III 1386 
334 1617 NF* 67 31 
33S 1619 
336 1620 131 46 614 
337 1626 134 60 191 
338 1630 121 75 531 
339 1631 121 107 628 
340 1681 121 66 886 
341 1683 132 64 283 
342 1698 131 87 1380 
343 1742 131 67 1340 
344 1747 137 87 317 
345 1760 137 72 991 
346 1764 138 52 486 
347 1765 138 57 171 
3/,8 1774 134 58 363 
349 1779 134 62 400 
350 1780 134 72 523 
351 1785 131 57 911 
352 1789 131 66 729 
353 1790 134 77 1126 
354 1801 134 58 854 
355 1815 131 82 823 
356 2083 131 86 523 
357 2141 131 80 1586 
358 2142 131 92 1403 
359 2273 132 57 863 
360 2397 140 52 63 
361 2423 140 62 249 
362 2528 132 74 500 
363 2653 134 84 
364 2688 127 120 
365 2771 134 82 1029 
366 3307 137 110 783 
367 3311 137 112 528 
368 3324 138 120 . 354 
369 3329 131 125 1589 
370 3349 132 107 1357 
371 3363 132 111 1214 
372 3366 131 77 1063 
373 3474 131 67 657 
374 3478 132 107 997 
375 3564 141 110 526 
376 3577 134 87 900 

* No Flowers at Frost Date 



l'i,b1e 21 (Contd) -109-

Days to Plant Grain 
I' 1(, t Ped igree 50% height yield 
I/o. NES bloom in ems kB/bs 

377 3585 163 62 49 
378 3592 132 77 174 
379 3637 132 140 788 
380 3649 132 102 671 
381 3666 132 102 869 
382 3684 132 102 966 
383 ETH 

3859 NF* 
384 3861 NF* 
385 3868 NF* 
386 3872 138 109 1166 
387 3897 158 120 368 
388 3903 NF* 
389 3926 132 145 980 
390 3927 132 73 591 
391 3928 138 107 360 
392 3929 NF* 
393 3930 156 135 411 
394 3932 NF* 
395 3933 138 144 403 
396 3942 NF* 
397 IS 

83 134 106 137 
398 209 134 62 383 
399 209 137 60 309 
400 314 112 67 1337 
401 410 132 72 1391 
402 509 127 122 3320 
403 517 140 70 2240 
404 .825 140 77 860 
405 825 138 60 2157 
406 828 132 102 1671 
409 857 136 67 
408 877 131 104 1083 
409 921 132 98 83 
410 2046 134 56 411 
411 2197 135 119 2288 
412 2227 138 62 651 
413 2232 138 80 346 
414 2744 122 94 1003 
415 2828 127 100 2680 
416 3138 141 97 786 
417 3404 137 86 1137 
418 3406 132 76 1169 
419 3924 138 76 



TrIble 21 (Contd) -109-

Days to Plant Grain 
P JfIt Ped 19ree 50% height yield 
lin. NES bloom in C1II8 kg/ha 

377 3585 163 62 49 
378 3592 132 77 174 
379 3637 132 140 788 
J80 3649 132 102 671 
381 3666 132 102 869 
382 3684 132 102 966 
383 ETH 

3859 NF* 
384 3861 NF* 
385 3868 NF* 
386 3872 138 109 1166 
387 3897 158 120 368 
388 3903 NF* 
389 3926 132 145 980 
390 3927 132 73 591 
391 3928 138 107 360 
392 3929 NF* 
393 3930 156 135 411 
394 3932 NF* 
395 3933 138 144 403 
396 3942 NF* 
397 IS 

83 134 106 137 
398 209 134 62 383 
399 209 137 60 309 
400 314 112 67 1337 
401 410 132 72 1391 
1102 509 127 122 3320 
403 517 140 70 ?240 
[104 825 140 77 860 
405 825 138 60 2157 
406 828 132 102 1tl'!1 
409 857 136 67 
408 877 131 104 1083 
409 921 132 98 83 
410 2046 134 56 411 
411 2197 135 119 2288 
412 2227 138 62 651 
413 2232 138 80 346 
414 2744 122 94 1003 
415 2828 127 100 2680 
416 3138 141 97 786 
417 3404 137 86 1137 
418 3406 132 76 1169 
419 3924 138 76 



Table 21 \Contd) -110-

DaYB to Plant Grain 
Plot Pedigre~ 50% height yield 
No. NES bloom in ems kg/ha 

420 8712 128 87 1366 
421 9243 132 105 926 
422 9618 127 76 
423 9619 140 64 508 
424 9620 132 82 1646 
425 9955 132 86 823 
426 9958 132 85 2006 
427 10262 140 70 480 



TABLE 22 


PERFORMANCE OF 654 ENTRIES 


SANAA 1974 
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Tuble 22 Performance of 654 Entries from Selections Planted in Sanaa - 1974 

Days to Plant 
Plot Pedigree Origin 501- Vigor height 
No. NES 73 TR bloom score* in cm 

428 2 1001-1 130 3 68 
429 2 1001-2 2 
430 4 1004 131 2 54 
431 15 1005 114 2 40 
432 31 1006 133 2 50 
433 67 1007 128 2 S5 
434 50 1010 117 2 65 
435 50 1011 111 2 67 
436 50 1014-1 111 2 64 
437 50 1014-2 128 1 54 
438 110 1016 105 1 54 
439 110 ]017 105 2 50 
440 27 1018 105 2 55 
441 166 1022 105 1 55 

NES 
442 8355 1023 117 1 54 
443 311 1024 124 2 48 
444 452 1027 131 2 51' 
445 493 1028 131 1 48 
446 493 1029 105 2 43 
447 314 1031 105 2 70 
448 518 1034 105 3 50 
41\9 633 1045 131 2 55 
450 633 1046 131 1 60 
451 633 1048 131 2 54 
452 641 1051 117 2 65 
453 647 1056-1 131 3 52 
454 647 1056-2 131 2 55 
455 648 '1058 131 2 55 
456 650 1062 131 3 70 
457 655 1063 131 2 40 
458 660 1067 131 2 60 
459 675 1071 120 3 65 
460 676 1072 120 3 55 
461 698 1097 
462 710 1105 133 2 50 
463 726 1110 133 2 62 
464 726 1111 125 2 48 
465 726 1112 131 2 55 
466 728 1114 131 1 43 
467 746 1121 122 2 60 
468 753 1124 122 2 65 
469 758 1121 122 2 63 
470 758 1129-1 122 2 65 
471 758 1122-2 122 3 55 
472 758 1130 122 3 60 

* Score 1-3; 1 - least vigorous 3 • most vigorous 
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Tllbl~ 22 {Contti) 

Days to PlaDt 
Plot Pedigree Origin 50% Vigor height 
No. NES 73 TR bloom Bcore* in c_ 

473 758 1130-1 122 2 S4 
474 758 1130-2 122 3 60 
475 762 1132 122 3 50 
476 767 1133 122 2 75 
1.77 788 1138 122 2 40 
478 80S 1139 131 2 74 
479 821 1144-1 
480 821 1144-2 122 2 55 
481 822 1148-1 131 2 54 
482 822 1148-2 
483 825 1151 126 3 54 
484 822 1160 122 3 50 
485 845 1165 122 1 60 
486 853 1666 2 
1.87 854 1170 2 
488 854 1174 122 2 60 
489 857 1178 122 2 70 
490 858 1180 122 3 70 
491 858 1181-1 122 1 84 
492 944 1204 133 3 40 
493 944 1205 122 1 55 
494 954 1212 133 2 60 
495 957 1217 133 3 45 
496 1007 1230 2 
497 1008 1232 122 3 75 
498 1017 1232 122 2 40 
499 1035 1245cb 136 2 65 
500 1037 1246 2 
501 1037 1247 
502 1042 1249 
503 1042 1250-1 
504 1042 1250-2 
505 1046 1255-1 122 1 95 
506 1046 1255-2 
507 1047 1258 111 1 55 
508 1070 1259 128 2 40 
509 1071 1260 
510 1072 1261 131 2 68 
511 1014 1262c8 131 1 45 
512 1177 1263c8 117 1 60 
513 1079 1265 117 1 70 
514 1146 1273-1 117 1 80 
515 1145 1273-2 122 3 120 
516 1145 1274 122 2 100 
517 1146 11275 128 2 50 
518 



Table 22 (Contd.) 

Plot Pedigree 
No. NES 
519 1152 
520 1156 
521 1156 
522 1159 
523 
524 1180 
525 1182 
526 1198 
527 1198 
528 1205 
529 1208 
530 1208 
531 1215 
532 1215 
533 1221 
534 
535 1235 
536 1235 
537 1238 
538 1240 
539 1241 
540 1241 
541 1246 
542 1251 
543 1253 
544 1280 
545 1280 
546 1290 
547 1351 
548 1371 
549 1385 
550 1393 
551 1393 
552 1399 
553 1402 
554 1404 
555 1406 
556 1409 
557 1411 
558 1422 
559 1422 
560 1422 
561 1424 
562 1424 
563 1425 
564 1426 
565 1426 
566 1429 

-113-

Days to Plant 
Origin 501- Vigor height 
73 TR bloom score in c_ 
1277 148 2 60 
1280 122 2 50 
1281 122 3 80 
1282 128 2 54 

1223 1 

1295 122 1 60 

1301 

1302 122 2 65 

1305 1 

1307 131 3 70 

1309 131 2 60 

1312 

1313 2 

1317 128 1 65 


1322 

1323 

1325 

1326 

1327 131 1 

1328 

1329 

1332 123 1 100 

1333 

1336 132 1 45 

1337 

1341 2 70 

1349 117 2 90 

1353 

1365 117 2 65 

1367 118 2 50 

1368 117 3 65 

1369 115 2 50 


13722 
1373 115 1 80 
1375 115 2 65 
1380 115 2 70 
1381 115 3 95 
1385 114 2 50 
1386-1 115 2 74 
1386-2 115 2 90 
1387 116 2 66 
1388 129 2 65 
1389 129 1 65 
1393 
1394 123 3 70 
1394 



-114-Tnble 22 (Contd.) 
Days to Plant 

Plot Pedigree Origin 50% Vigor height 
No. NES 73 TR bloom score in CIIII 

567 1429 1398 121 2 70 
568 1437 1406 
569 1443 1409 
570 1444 1411 128 2 45 
571 1447 1414 117 2 95 
572 1447 1415-1 
573 1447 1415-2 
574 1448 1416-1 
575 1448 1416-2 
576 1454 1419 118 2 70 
571 1459 1423 124 2 40 
578 1467 1426 124 1 70 
579 1468 1427 124 2 50 
580 1469 1429 1 
581 1469 1430 123 2 50 
582 1472 !432 
583 1480 1434 123 2 90 
584 1480 1475 123 2 80 
585 1481 1436-1 2 
586 1481 1436-2 123 1 55 
587 1481 1437 120 2 75 
588 1483 1438 120 1 50 
589 1483 1439 119 2 70 
590 1484 1440 123 1 45 
591 1484 1441 120 1 60 
592 1484 1442-1 117 2 75 
593 1484 1442-2 117 1 
594 1490 1444 117 3 71 
595 1490 1445 117 2 85 
596 1498 1446 121 3 95 

DP 
597 1500 1449-1 124 1 45 
598 1500 1449-2 
599 1500 1453 126 1 60 
600 1503 1455 123 1 
601 1503 1458 123 2 48 
602 1512 1462 123 2 58 
603 1520 1466 124 1 60 
604 1523 1469 123 2 50 
605 1522 1471 
606 1529 1177 117 2 58 
607 1530 1475 123 2 85 
608 1531 1417 123 2 83 
609 1533 1479 1 
610 1537 1485 
611 1541 1486 
612 1542 1487 128 2 65 

613 1543 1488 



-115-Table 22 (Contd.) 
Days to Plant 

Plot Pedigree Origin 501- Vigor height 
No. NES 73 TR bloom score in ems 
614 1550 1422 
fi15 1550 1493 118 70 
616 1550 1494 123 2 60 
617 1559 1495 123 2 50 
618 1563 1496 2 
619 1564 1500 
620 1564 1501 
6<: l 1565 1503 
622 1582 1514 
623 1583 1515 123 2 80 
624 1586 1516 123 1 70 
625 1525 1518 2 
626 1619 1531 2 
627 1617 1532 123 2 40 
628 1619 1533 
629 1626 1536 126 2 110 
630 1629 1537 120 2 65 
631 1631 1539 118 80 
632 1631 1540 
633 1631 1541 
634 1634 1544 
635 1662 1550 
636 1668 1551 123 3 80 
637 1684 1556 126 3 85 
638 1686 1557-1 
639 1686 1557-2 128 2 75 
640 1704 1562 128 2 110 
641 1704 1563 
642 1704 1564 123 2 105 
643 1779 1582 
644 1833 1591 
645 1836 1592 124 50 
646 1910 1604 
647 2012 1619 2 
648 2014 1620 122 2 70 
649 2029 1622 
650 2029 1623 130 2 90 
651 2031 1625 2 
652 2045 1627 124 2 
653 2073 1636-1 124 2 80 
654 2073 1636-2 123 2 75 
655 2079 1639 124 2 60 
656 2082 1540 123 1 60 
657 2083 1641 
658 2142 1653 120 1· 65 .
659 2152 1655 117 £ 75 
660 2163 1659 



Table 22 (Contd.} -116-
Days to Plant 

Plot Pedigree Origin 50% Vigor height 
No. NES 73 TR bloom score in ems 
661 2167 1660 ll8 1 60 
662 2199 1669 123 2 70 
663 2237 1676 122 1 55 
664 2237 1677 123 1 50 
665 2261 1681 121 3 50 
666 2264 1684-1 121 2 50 
667 2264 1684-2 
668 2342 1706 
669 2362 1708 125 2 9 
670 2362 1709 
671 2365 17ll-1 120 2 120 
672 2365 17ll-2 123 2 95 
673 2365 1715 123 2 100 
674 2400 1718 
675 2459 1722 
676 2404 1723-1 
677 2464 1723-2 
678 2464 1724 
679 2464 1725-1 
680 2464 1725-2 
681 2468 1726 128 2 50 
682 2472 1728 
683 2484 1729 
684 2485 1730 126 2 60 
685 2488 1731 
686 2493 1732 
687 2494 1733 123 1 65 
688 2523 1739 123 2 75 
689 2524 1741 123 2 85 
690 2525 1742 128 2 50 
691 2570 1753 121 2 80 
692 2639 1762 ll8 2 90 
693 2650 1767 
694 2661 1771 123 3 130 

695 2761 1783 123 2 65 

696 2045 1785 1 
697 8305 1788 

1 . 698 531 1789 
699 825 1790 
700 834 1791 
701 2713 1800 2 

702 2725 1809-1 2 
703 2735 1809-2 2 
704 2735 1810 
705 2735 1812 ll9 1 100 
706 3404 1840 123 2 70 
707 2524 1845 126 2 75 



Tilble 22 (Contri.) 

Plot Pedigree 
No. NES 
708 9926 
709 2831 
710 2950 
711 2953 
712 2960 
713 2987 
714 3057 
715 3061 

IS 
716 83 
717 83 
718 106 
719 127 
720 142 
721 7267 
722 8111 
723 8111 
724 2170 
725 2282 
726 10291 
727 10366 
728 10720 
729 12205 
730 12266 
731 12486 
732 52 
733 53 
734 76 
735 50 

IS 
736 9627 
737 9627 
738 262 
739 262 
740 236 
741 236 
742 269 
743 324 
744 324 
745 339 
746 440 
747 440 
748 440 
749 630 
750 628 
751 635 
752 635 

-117-

Crigin 
73 TR 
1864 
1873 
1886 
1887 
1892 
1894 
1900 
1202 

1910 
1~11 

1918 
1929 
1939 
2038 
2043-1 
2043-2 
2087 
2092 
2121 
2123 
2138 
2159 
2160 
2163 
2170 
2142 
2180 
2183 

2190 
2192 
2194-1 
2194-2 
2195 
2196 
2202 
2204 
2206 
2208 
2209-1 
2209-2 
2209-3 
2216 
2218 
2221 
2222 

Days tCJ Plant 
50% Vigor height 
bloom score in cas 
124 2 75 
124 2 70 
126 2 70 
120 1 35 
123 3 89 
123 3 70 

2 

117 1 85 
117 2 40 
121 2 95 
117 1 85 
117 90 
117 1 85 
128 80 
119 3 110 
128 2 60 
120 2 112 
126 3 120 

116 1 90 
116 90 

128 90 
128 2 45 
125 2 65 

126 65 
128 50. 
130 2 55 
130 2 55 
130 40 
130 45 
126 2 95 
128 3 50 
128 3 55 
126 3 70 
128 1 60 
120 2 80 
128 2 40 

1 
128 65 



-118-Table 22 (Contd. ) 
Days to Plant 

Plot Pedigree Origin 50~ Vigor height 
No. NES 73 TR bloom score in cas 
753 636 2223 128 65 
-: 54 636 2224 117 60 
'l55 649 2228 120 60 
756 649 2229 128 50 
757 702 2230 123 65 
758 702 2231 127 5S 
759 738 2233 121 65 
760 777 2234-1 
761 777 2234-2 128 40 
762 786 2234 122 80 
763 802 2240 124 70 
764 830 2243 128 50 
765 833 2247 
766 871 2255 120 65 
767 875 2257 120 50 
768 910 2258 118 80 

769 925 2264 118 55 
770 920 2266 123 90 

771 926 2267 117 1 
77'2 931 2271 123 3 55 
773 987 2281 2 55 

774 988 2283 
775 1015 2291 125 2 
776 1063 2398 125 2 70 

80777 1104 2303 
778 1199 2311 128 2 

779 1199 2312 126 2 40 

780 1200 2313 126 2 45 

781 1222 2315 122 2 60 

782 1261 2319 122 1 75 
65783 1288 2323 

784 1418 2344 123 
785 1439 2347 
786 1460 2350 123 1 60 

787 1519 2361 
788 1536 2364 
789 1536 2365 
790 1539 2367 
791 1557 2375 
792 1568 2376 1 

2 60793 1594 2387 128 
794 696 2399 128 2 54 

795 1699 2400-1 123 3 85 

796 1699 2400-2 
797 199 2401-1 
798 1699 2401-2 2 

799 1713 2402 



Table 22 (Contd.) 

Plot Pedigree 

No NES 

800 1721 

801 1760 

802 1762 

803 1773 

804 1774 

805 1776 

806 1777 

807 1777 

808 1787 

809 1787 

810 1790 

811 1828 

812 1854 

813 1998 

814 1999 

815 2000 

816 2005 

817 2025 

818 2092 

819 2176 

820 2180 

821 2233 

822 2377 

823 2426 

824 2431 

825 2435 

826 2442 

827 2449 

828 2451 

829 2458 

830 2462 

831 2469 

832 2647 

833 2721 

834 2898 


IS 

835 2227 

836 2046 

837 2046 

838 9174 

839 3019 

840 3019 

841 148 

842 158 

843 158 

844 174 

845 180 


-119-
Days to PIlIDt 

Origin 501- Vigor height 
73 TR bloOD: score in CIIIS 

2404 2 

2412 127 2 50 

2413 127 2 60 

2416 127 3 05 

2418 2 

2423 126 3 

2425 

2426 

2436-1 1 

2436-2 2 

2438 

2441 

2445 

2452 

2453 

2955 

2456 123 2 90 

2457 

2461 128 2 50 

2474 

2476 

2485 2 80 

2504 121 3 60 

2514 130 2 

2518 

2522 

2522 2 

2536 

2537 

2544 

2547 

2549 

2555 128 75 

2577 

2590 


2596 131 2 50 

2619-1 128 2 100 

2619-2 

2624 

2633-1 127 2 80 

2633-2 131 2 55 

2637 120 2 80 

2647 133 3 60 

2648 133 2 60 

2663 133 2 80 

2665 133 3 100 




Tahle (Cont~.) 

Plot Petltgree 
No NP.S 

IS 
846 181 
847 211 
848 ~ I l 

849 415 
850 824 
851 2852 
852 4989 
853 5314 
854 8190 
855 8687 
856 9348 
857 2571 
858 9571 
859 9618 
860 9620 
861 9627 
862 10306 
863 10316 
864 10378 
865 10489 
866 10526 
867 28 
868 28 
869 681 
870 683 
871 766 
872 796 
873 849 
874 849 
875 852 
876 889 
877 935 
878 1075 
879 1077 
880 1081 
881 1084 
882 1088 
883 1249 
884 1257 
885 1285 
886 1471 
887 1491 
888 1689 
889 1690 
890 1691 
891 1691 

-120-

Origin 
73 TR 

Days to 
50% 
bloom 

Vigor 
score 

Plant 
height 
in CIIIS 

2666 133 2 120 
2672 133 3 75 
2684 131 3 60 
2687 133 2 70 
2695 124 3 75 
2713 128 2 80 
2716 
2718 129 2 70 
2720 128 55 
2722 128 60 
2724 131 90 
2726 128 110 
2727 133 100 
2731 133 70 
2733 
2735 133 80 
2745 128 100 
2747 
2763 
2801 
2824 
2875 2 
2876 131 2 70 
2895 123 3 85 
2897 123 3 50 
2899 122 1 90 
2904 117 1 50 
2908-1 
2908-2 
2910 
2916 124 13 105 
2919 
2932 133 2 40 
2934 125 2 60 
2337 
2940 2 
2945 124 55 
2956 120 70 
2957 131 2 90 
2963 2 1 
2974 131 1 50 
2976 123 2 130 
2989 1 
2990 122 2 78 
2991 120 2 115 
2991 



Table 22 (Contd. ) 

Plot Pedigree 
No NES 
892 1691 
893 1797 
89t. 2028 
895 2028 
896 2042 
897 2084 
898 2224 
899 2345 
900 2515 

IS 
901 256 
902 857 
903 315 
904 2963 
905 2983 

IS 
906 460 
907 825 
908 942 
909 9561 
910 166 

NES 
911 671 
912 674 
913 751 
914 817 
915 951 
916 1158 
917 1218 
918 1218 
919 1386 
920 1386 
921 1386 
922 1388 
923 1442 
924 1477 
925 1585 
926 1585 
927 1589 
928 1628 
929 2002 
930 2056 
931 2250 
932 2416 
933 2416 
934 2416 

IS 

-121-


Days to Plant 
Origin 50% Vigor height 
73 TR bloom score in cms 
2993 122 2 70 
2997 124 2 100 
3008-1 
3008-2 2 
3013 123 2 130 
3014 123 2 110 
3017 128 2 85 
3022 126 1 145 
3035 126 116 

3046 126 106 
3050 127 120 
3063 126 110 
3067 126 100 
3068 128 105 

3073 126 
3074 126 
3083 125 
3099 120 1 1 
3106 2 2 

3111 2 2 
3114 
3116 128 2 65 
3120 128 30 
3126 
3142 2 
3147 127 1 85 
3148 121 1 75 
3159-1 2 
3159-2 130 2 55 
3160 130 2 55 
3161 122 2 70 
3167 
372 133 2 45 
3176 133 2 60 
3177 2 
3179 
3180 131 2 65 
3187 131 2 60 
3189 
3162 129 2 70 
3195 
3196-1 
3196-2 127 2 70 



Table 22 (Contd.) 
-122-

Days to Plant 
Plot 
No 

Pedigree 
NES 

Origin 
73 TR 

50% 
bloom 

Vigor 
score 

height 
in elM 

935 2948 3212 124 2 75 
936 2948 3220-1 127 2 75 
937 2948 3220-2 127 2 95 
938 2948 3220-3 128 2 50 
939 2948 3221-1 
940 2948 3221-2 
941 15 3223 
942 28 3224 128 1 70 
943 30 3226-1 131 75 
944 30 3226-2 128 2 75 
945 34 3227 2 
946 35 3228 128 2 80 
947 35 3229 138 2 80 
948 820 3233 138 3 100 
949 889 3235 135 2 110 
950 2033 3237 138 3 90 
951 10536 3243 135 2 100 
952 10536 3244-1 135 1 110 
953 10536 3244-~ 135 1 100 

NES 
954 1092 3249 2 
955 1097 3252 133 1 70 
956 1098 3253 133 1 100 
957 1125 3256 130 1 75 
958 1292 3264 130 2 95 
959 1294 3265 133 2 90 
960 1312 3276 118 5 
961 1312 3276 121 
962 1321 3287 
963 1321 3289 120 2 
964 1334 3303 
965 887 3318 
966 2098 3318 
967 2196 3320 
968 US 3320 
969 9890 3336 123 2 80 
970 2274 3351 133 2 60 
971 2456 3359 2 
972 3570 3371 2 
973 2217 3383 2 
974 2222 3386 
975 2223 3387 118 55 
976 2224 3388 
977 2228 3391 114 85 
978 2927 3402 
979 3403 3407 



Table 22 ~Contd.} 
-123-

Days to Plant 
Plot 
No 

Pedigree 
NES 

Origin 
73 TR 

50% 
bloom 

Vigor 
score 

height 
in cms 

NES 
980 3445 3572 117 1 105 
981 3446 3573 117 2 130 
982 3597 3724-1 133 2 105 
983 3597 3724-2 
984 3600 3727 
985 3602 3729-1 1 
986 3602 3729-2 1 
987 3605 3732 
988 3011 3733 2 75 
989 3616 3773-1 138 1 70 
990 3616 3773-2 128 2 95 
991 3617 3744 132 1 90 
992 3613 3745 153 2 110 
993 3621 3748 130 2 90 
994 3622 3749 153 2 127 
995 3623 3750 130 150 
996 3624 3751 130 110 
997 3625 3752 126 140 
998 3632 3759 125 130 
999 3633 3760-1 125 105 
1000 3633 3760-2 126 115 
1001 3636 3763 125 143 
1002 3637 3764 126 159 
1003 3641 3768-1 127 120 
1004 3641 3768-2 127 145 
1005 3642 3769 128 150 
1006 3643 3770 124 160 
1007 3644 3771-1 127 130 
1008 3644 3771-2 126 145 
1009 3645 3772 127 110 
1010 3649 3776-1 126 110 
1011 3649 3776-2 126 110 
1012 3652 3779 125 145 
1013 3653 3780 127 135 
1014 3654 3781-1 127 135 
1015 3654 3781-2 126 125 
1016 3658 3785 127 137 
1017 3659 3786 127 145 
1018 3660 3787 127 125 
1019 3671 3798 126 125 
1020 3672 3799 126 138 
1021 3675 3802 126 120 
1022 3676 3803-1 125 110 
1023 3676 3803-2 125 115 
1024 3680 3807 125 15 
1025 3682 3809-1 125 110 

... J'If.;. 



-124-Table 22 (Conto .) 

Plot 

No 

1026 

1027 

1028 

1029 

1030 

1031 

1032 

1033 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 

1042 

1043 

1044 

1045 

1046 

1047 

1048 

1049 

10S0 

10Sl 

1052 

1053 

1054 

1055 

1056 

1057 

1058 

1059 

1060 

1061 

1062 

1063 

1064 

1065 

1066 

1067 


Pedigree 
NES 
3682 

3682 

3685 

3688 

3692 

3692 

3693 

3694 

3697 

3698 

3698 

3699 

3699 

3699 

3702 

3702 

3703 

3703 

3705 

3706 

3707 

3707 

3708 

3708 

3709 

3710 

3711 

3711 

3715 

3716 

3716 

3716 

3716 

3716 

3719 

3721 

3723 

3723 

3724 

3724 

3725 

3726 


Origin 

73 TR 

3809-2 

3809-3 

3812 

3815 

3819-1 

3819-2 

3820 

3821 

3824 

3t:25-1 
3825-2 

3826-1 

3826-2 

3826-3 

3829-1 

3829-2 

3830-1 

3830-2 

3832 

3833 

3834-1 

3834-2 

3835-1 

3835-2 

3836 

3837 

3838-1 

3838-2 

3842-1 

3842-2 

3843-1 

3843-2 

3843 

3844 

3846 

3848 

3850-1 

3850-2 

3851-1 

3851-2 

3852 

3853 


Days to Plant 
50~ height 
bloom in C1D8 

125 12 

128 130 

128 85 

127 115 

127 115 

130 125 

130 105 

130 130 

126 140 

127 100 

127 120 

127 120 

126 115 

126 135 

126 105 

126 105 

126 115 

126 110 

126 100 

128 130 

131 110 

131 20 

131 70 

131 145 

137 145 

128 90 

128 125 

128 120 

126 135 

126 140 

127 120 

127 125 

127 120 

126 130 

126 120 

126 130 

126 120 

127 125 

127 140 

127 130 

126 120 

120 150 




TABLE 23 

SELECTIONS FROM REGIONAL NURSERY - TERBOL 1973 
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l' ~ " Pr.ciillree Ori~1n :;(Y,. hei~ht Vi/tor 

.;ES i1 7R :lol1r.l in ("ms f!(","Te~" ... 
11''' 6'; 111. NY (,0 1 
1 l "/. iO" 1'Hi ttl (i~ 1 
11"''; 11Q~" 
11 ,,~, R1Q 140-1 ttQ ~ ') 

11 ')7 R1Q 140., ttl') 75 1 
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11 ~n 14 ?1 1~"·' 
1 I'll 141Q 1 ~.1 ,t 1 , '" 16Ri 156 NF 
11 "11 1 r 0(. 160-1 1 ?Q 80 ~ 
, 1 "'1 1. ",0(, 1.110-' 1,q 65 , 
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11 1r-. t:~O 164 110 ~5 , 
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11 71 11117 1?6 tt8 80 1 
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1. "04 IS "IQ?? [IAq 
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NES 


pM 1415 4"" 1?1 55 ?
I, 
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t'n~ 1504 4no 1'0 ')0 1 

POll 17A"l 481 . 1 


IS 
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