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Tntroduction

o o Prev:n.ous experments on sources of rockphosphate i‘or ﬂooded
rn.ce in 'Iha:_'land have’ shown that some sources of rock:phosphate were ag '
good as the read;lly soluble superphOSphate form, Tha:.land possesses some
netural of phosphate rock 1.n the K:Lngdom., Furthermore although no exten-
s:Lve exploratlons have yet been conducted, factory i’ac:llltn.es are capable
oi‘ producing up to 30,000 tons of Urea annually In order i‘or both urea
end phOSphate to be of henefit to ']ha:l. rJ.ce i‘armers, the Rice Department
of Thailand in close cooperation -w:i.th the Tennessee Va.lley Authority
(k) and the ‘Iriternational Rice Research Institute (IRRI) initisted

' i’hx}eét’igéeiéri“s ‘of “tHs effect of urea rockphosphate and other compound

‘ fertilizers on response of rice in Thailand.

N \?»hx.."\, P * “
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' Ebcper:iments were conducted at 4 locations in mailend during
the 1970 and repeated :m 1971 wet seasons na.mely, Rangsit Rice E:qaerim-

ent Statlon, Petchaburn. Farm Demonstra.tn.on Center (both are 1ocated in

_/ Pa.per presented at the h th meet:mg of the Advisory Conmﬁ.ttee on

" Rice Ferti.’l.:.zetion, Tennessee Valley Authority (‘I'VA) s Liberty Hotel,
'Bangkok, May 15-16, 1972.
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'the Central Plain) Kuan Gut Rice Ebcpern.ment Stabion (Southern 'Iha:iland)

"» ,4("0\"4

'and Sakolnakorn Rice Eﬁcperment Sta’o:.on (Northeast Tha::.land)

The phys:l.cal and chem:.cal analysn.s of soils at the expermental

s:.tes were as fpllows I P

; i.ocations
Rangsit . . Petchburi Kuan Gut Sakolmakorn
p (1 : ) bl 7.1 5.0, . kb
0.1, @) 3.5 2.2 L6 1.0
ivetlatie 7 (ppm) s Iy e o
Available’ K (pm) | :“"’”éﬁo T R “:?'":'36 T 30
C.EC. (mg/100g)" " 3.8 12 v Tee 136
Base saturabion (4)  56:6° 0 92 L 60,8t 71215
ool beburs Y day v ey " “clay 7 sindy loam
Voo e sy et e T NI S R . :

i1e ; To evaluate the uffects of five sources of compound ferti~
lizers containing nitrogen end phosphorus in ditferent
‘ forms, , D k ‘ .
2, To evaluate the effects of the five fertilizers when appl:L.
‘ ed at diffevent stages of growth,
" 3,16 debermine whether interactions ocour between the”

" sources and times of application,



. Materials and Methods
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" "1, Fertilizer used

1

*S. No. Fertilizer material o . Analysis

i,

(RN

‘
K
]
.

1) Urea (U) + 'Triple superphosphate (TSP) U™ %59 N, TSP =46¢,'%P20‘5

=P O-KO

" 2) Urea ~ rockphosphate (U — R) 1# o 26 ..21;. 2o
3) Urea — rockphosphate (U~ R) o )‘“ 18-18 -0
4) A mmonium phosphate (AP) B 16~ 20 - 0

5 5) Ammom.um xﬂ.i;ratt_a 'phosphate (AN?) & o 20 - 20 -0

s )
i3 v o Mg, ot S §

2, Experimental method - The design of.theé-experiment was

.« originally suggested by IRRI and consisted-of a balanced — lattice

design with 5 replications. The fertilizer treatments were as follows :

Treatment Fertilizer Time & rate of appln., Wb.of fertilizer meterials

- mumber sources (Kg/ha) grams/plot (3 x 6 m)

N -~ P20'5 - N Urea + Phosphate  Urea

Y 22 Y Y 2/ Y

L -~ ¢ - ¢ .

L. ..  USP 7525 - - 30498 - . =

2. CUR(L) 7525 < - 1004346 - o

3, Wk (2) 7525 - - 1624345 -
i } '

A
=t

bym ot

~ (to be Continued)

* fertilizer.materials received from TVA, The urea
and uncalcined North Carolina phosphate rock were granulated by pan
granulation process to produce products of 26-13-0 and 18-18-0 grades.

The gramldar product vas coated ‘with 2 percent Celatom as a
conditioning, bagged and stored.
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Treascment Fe?tilizer Time & rate of appln: Wbt.,of fertilizer materials
nurbexr sources (Kg/ha) grams/plot (3 x 6 m)

N = 1?20'5 - N Urea + Phosphate  Urea .

_/_/3/_/2/‘.3/

h. e 75-25’ PR 22(»225 -~ -
5 ANP ‘75-25 '..” - 2oo+225 - S
61\ UrTE 5025 - z§ 20498 - 1oo
7, UR@ e o T omsé - 100
8 . T uR(2) 5025 - 25 624346 =7 a0

9 AP - 5025 - 25 120&25 ~ 100

10, Tmp 5@-25 L2 0oz~ _ T 100
1Ly 7o UFISP o0 L, = 502525 =, 200+98 100
1200 “UR(L) - 525 L 25 i - . 0+346. 5, 100
13 UR(2) - 50250 25 - . G2¥3 100
4. . . AP 50525 - -320+225 .. 100
1807 T AN 5025 25 Lo 100+225. " * 100

: _/ Basal N - P application at t.ra.nSplanting, R
g/ N - P .a.pplica’oion at 3 weeks after transplant;mg. :
| 3/ : SN appl:\.cat:l.on at panicle initiation,
| *Remarks Apply potassimn cmloride (60% K O) to all plots e:xcept check
. plots at the rate of 25 kg/ha juat before 1aat of land '

*preparation.



N .»R.lce Var :Let;z

The r:Lce verlety used is a hybrn.d cross be"c.;.veen Leuang
Taxmg » a local non-photoperiod sensitive varlety recormended by the Rice
Department and IR8., This hybrid now know as RDL (formerly called LT x
IR8 56-l-2), normally matures in about 125 days and is similar to IRS in
‘i‘er’cilizer reeponsiveness and exhibits high resietance to lodging.

Three to six 2.L-day ‘old seedling per hill were transplant-

"

ed 20 x 20 cm apart in straight rows. Hand weed:.ng was used and suffi-
cn.ent pest:.cldes were appl:u.ed for good control. Plot size was 3 x 6
square meters. Grain ya.eld at 14 % moisture was meaeured by sampling

from 5 square meters of each plot Excludmg the border rows,

e

Reslﬂ.t84 s : R ey v N N

«i . The prel:im:.nary results on the first crop, 1970 wet season of
l; loca.t:.ons ‘have already been reported by:Aroon and Scmbhot 1/

¥
(RN : 4

| The experimeniis v}ere re;;eated dﬁring tﬁe 1971 wet season., The

'k ;;xeer‘:ﬁnent was conducted‘ in the manner sim:ilar. 1’70, that follo‘wed in the
i:;rst crop. The data obtained are presented in Table 1, 2, 3.and k4. The |
r_esults nay be sumarized as follows :- ‘ L

_:_L/, ., Comparative effects of urea-rock phosphate and other compound
:fertilizers on rice. Paper present.ed'at the 3th meeting of the ‘
Advisory Committee on Rice Fertilization, Temnessee Va.lley;Author-v-
ity, Muscle Shoals, Alabama, U.S.A., Arpil 22 - 23, 1971.
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l) In all i‘our locat:.ons, the application of i‘ertll:l.zer,

, t

regardless of sources or tn.mes of appl:n.catlon, gave slgnlflcant :mcrea-
Lt dawmrfod Fveon albnse L0 Uy

' ses in yield over control although the magn:l.tude of :anrease var:r.ed w:l.th

LTy

locatlon. The overall :anreases by locat:.ons a.e as i‘ollows~

S o0 v, W tep i !
! A P .

" Yield (a/ha)_

“Locations o NERLOT ikl bitference
plots
R,;.ngs:.t ‘ 1019 364 | 65‘5
rSako’]K.r;;kom | 1718 1;153\‘- y* ‘ 585
“ Phetchabur:l. ‘ 3266 | L | Jf?52
Kuen Gut o osue w3 mé

i3} - ‘

—n

"1/ Over all 5 sources and 3 times of application, ' - ° '

2) . Sources : Vhile at Fhetchaburi, no significant differenees
' among sources were siiown, some d_iifererlcgs among sources
were seen atb other locations. S (AP) gave the lowest
‘_ y:.eld. at Sakolnakorn and Rangsit but the hlghest yield at
- 3(}{.311 Qut. Among other sources, there was no apprecia.ble

dii‘ference, except ab Kuan Gut w‘wre Sy (U-Bl) And S,
(U—R ) gave the loweat yields.

“3) Times : There was no appreciable difference among times of
applioatiori at any loeation axcept at Kuan Gut where a
slightly lower yield (although significant) was observed
when' fertilizer was applied at mid tillering and at pan-

[

dcle initiation but the difference was very small.
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&) [In all cases, the interaction bet.ween source and t:une vias
not sn.gnn_f.‘a.cant That is » " the’ ehect of sources remained
jbhe' ggzne "at ‘any ti:peé ofsapplicé.tion. Similarly, the effect

of times of application remained the same for all sources.

‘ of the four locatn.ons » Kuan Gut stabion exhibited the lowest
. coefficient of .veriation of about 10 %.' Rangsit and Phetchaburi, had

very hJ.gh cv's of‘ 29 and 22 % respectively.



Table 1 Comparative effecbs of urea-rock phosphate and other
SR L S compound fortlllzers .on . .rice Ran351t Thailand, 1971

LN
oy

wet _season .

:Anova  for Grain Yield (kg/ha)

sV , . A CMS . F=value
Replication b 9865462 o
Troatment | 15 220,145 2,77+,
Control vs Treated (1) 2,014,741 25,37**
Source (8) S0y 188,315 2.37n8
_Time of Application .(A): ! ¢ «(2) 199,939 - * 1.,26ns
S x A S A8, h,788. . 1.
Error o 60 79,422 T
TOTAL 79
=, 28.8%
. ~ 1/
Source x Time of Application Table of Means (kg/ha)
Source Time of application Source
’ A1 Ao Az mean
7 45t
85 1180. 990 1191 1120 ab — oL
8, 1184 j . 11207 11777 12608 — o
B, 868 900 1010 926 v 5:%,
'8, k2" 791 ghs '959 ab 5
s, 8D ‘952 - 985 . 9L b - 567
Time mean 1050 a o7 a / 1062 a 1019

Control mean =@ kg/ha

Comparison among means :
1, ISD values for S x A means :
LSD (5 %) = 356
1SD (1L %) = 474
( 2.‘Comparing any S x A mean to the control mean :
; Any S x A mean higher than 720 (or 838) is slgnificantly
greater than the control mean at 5 % (or 1 %), respectively.

l/Da.tzav. are averages of 5 replicates.
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'Table é ‘

Z'ComParativc effects of urea-rock phospha%e and other
compound fertilizers on rice Salolnakorn, fhailand,
1971 vet season.
Anova for Grain Yield (kg/ha)
Sv daf S Fevalue
Replication’ 4 844,390
‘Treatment SR 15 250,840 3,82+
" 'Control vs Treated C (1) 1,607,066 2h 53+
" Source (8) | (4) 436,390 6,66+
" Time of Application (A) (2) 95,497 1,45ns
8xa B € 27,373 <1
Error ' 60 65,499
TOTAL 79
C ey =" 15,2 % Rclapive efficiency over RCB = 108.9 & ’

. 1
Source x Time of Application Table of Heans“/ (kg/ha)

Time of application Source
Source
SR A A A mean
1 2 3 : |
8y . 1327 1719 1537 1694 a -~ sl «
e, 1768 - 1746~ 16417 1718 a - >
83 1836~ 1894 - 1869 < 1866 &4 - )1(:
Sy, 1482 1585 .13 149 b ~ 33.,,
8 © 7180k 1938 1654 1865 a ~ K
Time mean 1743 a 1764 a 1648 a 1718
Control mean = 1133 kg/ha.

Comparison among means :

l. LSD values for S x A means @

L3D (5 %) = 326
LSD (1 %) = 436

2. Coumparing any S x A mean to the control wmean :
' Any 8 x A mean higher than 1459 (or 1569) is signi~
flecantly greater than the control mean at 5 % (or 1 %), respectively.

g/bata are averapes of 5 replicates.



?abie 2. Comparatlve effects of uraa-rock phosnhate and other
. comnound fert11wzerston rice Luan Gut, Thamland 1971
1,300 ’.:';T) L. ’:,‘_.',“ %‘ () 2 S
P et season. T -
Anova for Grain Yield (kg/ha)
sV afg -7 Ms F-value
Replioation ot . 480,092 .
~ Treatment 15 1,627,793 13.04**
Control vs Treated .y (1) . 15,657,189 173.34%+
Source (8) .. () 1,757,509 19,48
Time of Application (&) .. =~ (2) 303,743 3.36*
S x A © (8) 142,773 1.58ns
Error 60 90,208
TOTAL .79
ev = 9.9%  Relative efficiency over RCB = 108.0 %

1
_ Source x Time of Application Table of Meang“/ (kg/ha)

ﬁ,Sourée Time of application Source
' A1 AZ AB nean O?ﬁ
5, 3238 36097 3388 3412 ab ére/
8, 2840~ 3105 2807 2017 o © 367
53 2927 ~ 2690 - 237 ~ 2685 d - /27
8y 3482 36617 3357 3500 a - ?4 X
. 8 3433 3127 . 3B\ 323k v~ .,
. Time nean 3184 ab 3238 a 3026 b 3149

Comtrol mean = 1323 kg/ha.

Comparison among neans :

1.

2.

. .

LSD values for 8 x A means

LSD (5 %)
LSD (1 %)
Comparing any S x

i}

]

A

383
512
mean to the control mean : °

Any S8 x A mean higher than 1706 (or 1835) 18 signi-,
ficancly groater than the control mean at 5 %Jﬂop\lm),Arespectlvely.

é/Data are averages of 5 replicgteg.



Table L Comparative effects of urea~rock phosphate and other
compound fertilizers on rice Phetchaburi, Thailand,

197]). wet seuson,

Anova for frain Yield (kg/ha)

sV af M8 F-value

Roplication b 3,559,184
Treatuent 15 1,158,560 2.60%*
Control vs Treated (1) 135,137,761 29, b5 *
Source (8) (&) 392,529 41
Time of Application (A) (2) 483,463 1,08ns
8 x ' (8) 213,154 &l
Error 522/ 446,078
TOTAL 7
ev = 21.6 % a/ & values were estimated

l .
Source x Time of Application Table of Kcand“/ zg/ha)

Source § Tiie of application Szggge
1 i) 3 233

8 5257 3534 3250 3347 2 -/
1 _2/ . - ' . 15
5, 3143 3624 _2/ 30332/ 3267 a
53 3192 3464~ 3458% 337L a I q?b
5, 3186 3516, 3181 3204 a - |

. 8 2666 3272-/ 2992 3050 a - !

Time mean 3133 a 3482 a 3183 a %266
Control mean = 1514 kg/ha,

Comparison among means @ ‘
l, ILSD values for S x A means:
' LSD (5 %) = 843
' LSD (L %) = 1131
2. Conparing any S ¥ A mean to the control meéné -
Any 8 x A mean higher than 23%62 (or 2645) is mingiw~
ficantly greater than the control mean at 5 %V(or 1 %); respectively.

l/Data are averages of 5 repliocates,

g/AVerages of 4 replicates



