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PREAMBLE TO THE PROGRESS REPORT II
 

This progress report summarizes the activities during the 

period of June through November 1987 of the existence of the project 

entitles "Development of methodolocyles for Cowpea Tissue Culture" 

whic h later on will be referred to as the Coapea Tissue Culture 

Project(CTP). [he project is supported by the nnited Stati Agency for 

lnLernaLiorlc] Development under the Program on Science and Technology 

A I thoum;h the CT P was gran ted si ice Hay 21 1986, its 

finanoial plat . was not requested until December due to some adminis­

trat 've prolhim;. Therefore, the CTP was actually carried out in full 

load in December 19H6. An a consequence, the CTP first report appears 

in Woe 1987 which covers the activities diring December 1986 through 

Aay 1987. And, this report which chovers the activities during the 

period of Iie through November 1987 is conasidered to be the second 

nie from the CTP. 

"h; report described the research activities focussing on 

shnot 00: fi,motion f-r,;, cultured of cowpea i mna ture embryos via 

cal lus formrat i)n. The factors Investigated include growth regulators, 

vitamins, minor elements, andi W;itno acids. 

Grant No. 
936-5542-G-00-6044-00
 



SHOOT BUD FORMATION
 

FROM
 

CULTURED OF IMMATURE
COWPEA EMBRYOS
 

INTRODUCTION
 

Cowpea(Vif.na unguiculata), a grain legume species, is 

an extremely important source of plant protein for Africa. 

The plants can be grown under margnal moisture and poor soil 

condi tions. It can he agronomically and ittritionally useful 

aIternatiw.e for cassava. Thus, it- is also a promising le­

gumi Ilou pIlI[IL For Lhe northeast region of Thai land 

Considerable effort!; have long been put forward to a-,ronomic 

9tudl es of cowp.'ea as well as to Lle use of cowpea as the food 

product:s for people in tHie northeast where protein malnutriti­

ion has become a big problm(Ngarmsak et al. 1982). 

AI though cowpea is becoming a promising leguminous 

pla:,ts for the northeast, zhe average y .eld of local varieties 

is low ranging from 200 to300 kg/ha due to their susceptibility 

to a number of diseases and insect pests(Fatokun and Singh, 

1987) Therefore, various attempts have been made to improve 

cowpea varieties; for their effective use. It is well recogized 

that developing technology rel.%t,.d to tissue culture can be 

used to produce valueable agronomic traits. This has led to the 

consilderation of the interjection of this techrology into 

cowpea improvement programs.
 

http:Cowpea(Vif.na
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For this approach 
to be useful in cowpea Improvement
 

program, it remains to be demonstrated that regeneration 
of
 

cowpea plants 
 from cells or tissues which have been in
 

culture for several months is possible. Previous efforts of 

the in vitro culture ot cowpea have been limited to embryo 

culture and anther cuilture(Ladeinde, 1982) which is sought as 

a solution to the hybridization problem and to shoot-tip culture 

(Kartha et al. 1981, Sebastian, i983) which yielded whole plant, 

regeneration through callus or cell suspension cultures has
 

never been reported. Therefore, the research on development of 

methodologies for cowpea tissue culture is undertaken in the 

hope thatL thi s tudy will def in itely be useful to the cowpea 

breeding proqram. 

lhe .,xperinment reporte o herein is a part of the main 

project supporting, by USAID It presents evidence of adventi­. 

t tiousbud formation on cotyledons ,, "-,!] s on embryonic 

sh, t .'' × tr, l ,:u tur ,,i ,-.,, , irn la e mr r,,os. 

SUIARY 

Attempts have been made to induce shoot bud formation 

from cliltured of cowpea immature embryos. The immature embryos 

ranging in size 2.'- ;.' weremm cultured in modified Murashige 

and Skoog('IS) medium. Varou3 categories of constituents were
 

investigated including (a) growth regulators, (b) vitamins, (c) 

micronutrients;, (d) FeEDTA, (e) inosLtol and (f) amino acid.
 

The following results were accomplished.
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1. Presence of cytokinin, benzyladenine (BA), in the
 

medium was required for multiple shoot-bud formation. The
 

optimum concentration appeared to be at 10 uM.
 

2. The budding, percentage was increased by increasing 

concentration of i WI thethi it-, in Ted i um. 

3. Hligh level of imicronutriLnts enhanced subsequent 

organogenes is. 

4. Hligh 1eveL o FoEDA stimulated shoot growth. 

5. Inositol (lid not have much effect on organogenesis. 

6. Additien of amino acid, proline, caused a reduction 

of browning of c nallus t i ci;ues but did not have a pronounce 

effect on qhoot bud fnornation. 

i. Best root i nduc t ion and root growth of cowpea 

shootlets obtained from in vitro culture were resulted from
 

treatment contained 0.1 uM napth~Aeneacetic acid (NAA). 

OBJECTIVES 

The objective of this study was to develop an appropiate 

culture medium for cnwpe plant regeneration via organogenesis 

from callus tissueS of ,ulturecl immature embryos. The study was 

mainly involved with the effect of growth regulators, vitamins, 

ino.sito , micronutr Lents and amino acid on shoot bud formation. 
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MATERIALS AND METHODS
 

General Methodology
 

Immature embryos were selected a,, an explant source because 

of their juvenilc nature and hi ,h regenerative potential. Cowpea 

plant (Vigna unvuiculata cv. LT82E-889 were field grown at Khon-

Kaen Univers ity. Pods were har.,ested and washed with soap. After 

a 20 'iec akineg in 707. ethy alcohol, the pods were dissected and 

r i,.: i:,ru-, . -nterile ' l i '' I nao di;tI Iled...........
 water. 

Nloe ',en'. ,, rin-e, ,ac rd rinFs erred for further disinfection to 

a solution containing 5,(v/v) Clorox (commercial bleach possesing 

5.25, sodium hypoch orite) plus a few drops of Tween 80 for 15 min. 

The seeds were 'iubsequetly rinsed three times in sterile distilled
 

water for at 
 least 5 inn each time. The embryos ranging in size 

. !:..:mawere, e'p t ic a I removed from the immature seeds under 

the stereomicr,;cope and transferred to 100 X 15 mm Petri dishes 

contain inv 25 -1 nf mndfioed ,lurashige and Skoog medium (initiation 

medium, Tab!" 2) (,wrac;hi ge and Skoog, 1962 see Table 1). All 

!%& i- o ad'iu ;', tn pH 9.8 and ' ieied with 0.0; Difco agar. 

'en embryo; were placed in a single dish which then was sealed with 

paraf lIm. 

The cultures were Incubated at 28°C in darkness to prevent 

the precocious germination effect of light, and were subcultured 

once at 4 weeks to 
 the same initiation medium. Obseruations were
 

taker 
 at the end of 8 :ceks by scoring on a regenerate/non­

regenerate basis and whenever possible buds or shoots count were
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taken. Thereafter, culrures cont1.. inn smooth yellowish cal lu'es 

and/or shoot buds were subcultured every 3-4 weeks to fresh MS 

medium contdining 5 uM BA, 0.05 uM NAA(MS/5 BA) and kept in darkness 

for cont inuel prli fration. Any soft watery callus that develop on 

the cultureo during the first 8 waek. were discarded prior to the 

transfer of Lbv tissue to the MS/5 BA medium. Cultures with well 

de: ned shoot bud qiructurv, were kept in continuou.; light for 

further growth and development. 

Shouts wiLh expanded leaves were trans ferred to 8 x 2 cm 

vial, containing 9 ml of MS medium with various concentration of NAA 

for eyperiments on rooting. Al 1 experiments were repeated three 

t I00 q. 

Experimcnt 1. Effect of growth regulators on shoot bud formation. 

The irmatto:i,.mi ,'.'-r ninco in size 2-3 mm were culture 

in 1000x5 Petri diile cnnontaining the Lnitiaton medium in darkess. 

ihe combination of growth resu a * a, BA (5-30 u.!)and NAA (0.05-0.5 

uM), were emp loyod in a ftct-oria! des ig ned experi!:!oit. The cultures 

werU incub.,itd 8 w,-'K;, th.n were scored for callus proliferation 

,ini re onera t i )ii. 

Experimen, 2. Effect of micronucrient levels in MS medium on shoot 

bud formation. 

he i: via t ure inbr.os ranging in -si ze 2-3 nsn were cultured 

in OOxM5 mm Ptri dishes containing the initiation medium that has 

varied thp r latitv- nncptration of minor elemontn(except FeEDTA). 

The effect ni roncontration of growth regulators was again tes ted to 

confirm the preview; results. 

http:irmatto:i,.mi
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Table 1: Murashige and Skoog's medium (MS)
 

Constituents Amount (mg I- 1)
 

Inorgan ic
 

Nil :3 1,650
 

K!103 1,900
 

CaCl,.2 HO 440,
 

MgSO 4 . 7 1120 370
 

KU,1PO 170

2 ~4 

KI 
 0.83 

H3 103 6.20 

MnS04. 4 H20 22.3 

ZnSO . ' If o 8.6 

Na,,Mo04.2 1120 0.25 

CuSO( .5 1120 0.025 

CoCl .6 !!,0 0.025 

FeSO j. 7 1120 27.80 

Na2 .EDTA.2 1120 37.30
 

Organic
 

Inosito1 
 100
 

Nicotinic acid 0.5 

Pyridoxine lCI 0.5 

Thiamine iCI 0.1 

Glycine 2.0 
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Table 2: Initiation medium 

Constituents Amount (mg I1) 

Inorganic 

Major e[ements 

NH 4NO 3 1, 650 

KHO 1 :900 

CaCl .2 
2 

Hf0 
2 440 

MgSO 4. 7 H20 370 

Kit 2 PO4 170 

Minor elements 

KI 0.83 

II3 no3 6.20 

M .nSO420 22.3 

ZnSO .7 H20 8.6 

aa2 Moo .2 
2 4 

110 
2 

0.25 

CuSO 4 .5 I120 0.025 

CoCI,.6 1H,0 0.0M5 

FeSO 4 .7 H2 0 27.80 

Na2.EDTA. 2 It 0 37.30 

Or.nic(05 vi ':nins:Gamborg et al. 1968) 

Inosi tol 100 

Nicotinic acid 10 

Pyridoxine HCI 1 

Thiamine HCI 10 

Sucrose 30,000 

Growth regulator 

Benzyladenine 10 uM 

Napthaleneacetic acid 0.2 um 
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Experiment 3. Effect )f 
higher relative concentration of MS 
 FeEDTA
 

on shoot growth in callus cultures from Immature cowpea 

embryos. 

The immature embryos ranging in size 1-2 1mm were cultured 

in 100 x 15 amm Pt:-i dis,, contajnin , t!'e tnitiation medium that had 

varied the re la i concentr.i t.h of eEDTA. The cul tures were 

fnicu),ted , wek' , rhviv were scored for regeneraItion. 

Exp~eriment -4. ELfect of proline on callus growth and shoot bud 

format ion. 

The immature embryos ranging in size 2-3 n were cultured 

In 100 x 15 mn Petri dishes containing the initiation medium that had 

varied prol ine concentration (0, 10, 20 m). The cultures were 

incubated 8 weeks, then wc re scored for regeneration. 

Experiment 5. Effect of vitamins on callus p, owth and shoot bud 

format ion 

The irmatre embryos ranging ini size 2-3 an wee cultured 

In 100 x 15 fin Petri dishes containing the initiation medim that had 

varied the composition of H9 vitamin as shown in Table j. Each 

coriti tuent was t vqted separately. The tures incubatedc were 


weeks, then were scored for regeneration.
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Table 3. Variations of vitamin concentrations in the initiation
 

med i um 

Nicotinic acid Thiamine IICL Pyridoxine IiC1 

(mg/I ) (mg/l) (mg/I) 

0.5 6.0 0.25 

1.0 8.0 0.50 

2.0 10.0 1.00 

4.0 12.0 1.50 

Experiment 6. Effect of inoql-oi on callus grwoth and shoot bud 

formaLion 

The immatore embryos ranginig in size 2-3 nMnwere cul tured 

in t00 x 15 rmn Petri dishes!, containing the initiation medium that had 

varied Inosit'31 coicentratloti 0,100,150,200 mg./i). The cultures were 

incubated 8 weeksi, then were scored for regeneration. 

Experimernt 7. E ffect of NAA on ri)ot foraint ion and root growth 

The offecf: of NAA on rrotI ng rh ilit'' of cowpea shootlets 

ohtained from (:1torol immaturi, eTirvo; w.s; invesitigated. Shootlets 

(15-20 inn in lengQth) were cuiltred i 8 x 2 cm vials containing 5 ml 

of MS agar meIi uri with var io,; concentration of NAA(0. , G.3, 0.5 u). 

Tht cLo I ture s w!rle inc uihaed 4 weeks , then were scored for root 

formation and roat length. 



-10-

RESULTS AND DISUSSION
 

Experiment 1. E.fW:,t,o :rn,'h rvq, lt.ors on shoot bud formation 

The earliest s gn of growth from the embryos was notice­

able within 2 weeks; of culturo. At alt the hormonal concentra-

Lions tested, cowpva itr. mlnrva'; dil ferentiited giving rise 

into multpli hus ic:mpan iod by callus within -7 weeks. 

Mhultipt bud fo'lmatknu C'ronrunt y occucred at embrvoni, shoot 

apo'x whil' bud fur*.tion from cot','lmon region occurred ht 

frequonci ts of 1-207,. IKto froqtnc y of multile bud formation 

was tontrol 
l by PA cont: in the medium (Table 4 ). The average 

mean of percent ag of mbro wh i ch formed bt0s from a II NAA 

c inctLtratlons was Quit the sam,- (25',, 27", 22'), However, the 

average mean ot BA was incrtased from 1Y at BA 3 uM to 30% and 

20')' at BA 10(,30 ui r;ipect ivtly, Shoot. hlu , occurred in cluster. 

Counting the qitanaiLv; of ';hook were Prtldttii t hli gt';ereomicro­

s'rntie. vit'or he bcq, obttaining0 prvci 'a nuMbtr o shot buditi was 

pairnstaking jobal rt it wqw a I io noticed that the quantity of 

sdhot butds praductd per emb rwr iIhi rl i abwa ; vhigh o . Thuswe ,I 

riot t t ;t t't l1 ;t4r'aIt. r t hi '; st at 

ligte r I e.'o. :: ','AA (0.70 uM) only I ocroased cal lus 

proli forat i o .In rp s it, BA W',,"W 1(0utl Increased the cytokinin 

effect on sitot morphologrttltVtg , t.ot"lt th, number of shoots 

incrtast'td (latLtnot ",hown), wh i le lower lovels of BA (3 uM) 

decreasetd the amoun t o riergeeration. 

itt;, a; api;ropiato combinat Ion for alt o ther exper imens 

performed 
 in order to induce mul tiple bud formation from 

cultured immature embryos. 
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Table 4. 	 Effect o: various concentration of BA and NAA on the 

percentagu of embryo, which formed buds culturedfrom 


iWc-iture c 	 wpe', -! ), ';. )h erv it i,)ui w.r, L.ikekn eight wooks 

after the cutture were initiated, ising cv.lIT82E-889 with 40 

embryo; per treitment nit I; rnediuva with B5 vitamins. 

Hor:,n,. 
 Shoot-bud 	dlkferentiation-


C Onecen t/ir 	 i i , i , 

BA NA\ 	 (",) 

3 0.05 
 14
 

10 0.05 	 30
 

30 0.05 	 32
 

3 0.20 	 18
 

10 0.20 	 34
 

30 6.20 	 30
 

3 0.50 	 14
 

10 0.50 	 2,.
 

30 0.50 	 25
 

Aver.i,,e me.in .f Fi,'. it , >! 1,-,.6;10 uM - 30.3;30 u1 29.0 

Avera, fean of NAA at 0.05 tM = 25.3;0.2 uMl= 27.3;0.5 uM = 22.3 

*Shoot !uds occurred from embryonic apex 
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Experiment 2. Effect of microritrient levels in MS medium on 

shoot Lud formation. 

The effect of incr easi ng rel it ive concentration of MS 

minor elements on regeneration percentage was shown in Table 5. 

The effect of BA was again confirmed. Higher relative concen­

tration of minor vnments enhinced the frequencies of multiple 

buds formation (x2, x4j whlo too high level (x6) slightli 

inhibited. Bli-wal. et. al (1986) alI- reported the effect of 

incre:aing rel.L ive cuncr ntrat ion of IMS minor eleIment on 

regeneration percenoage in cul tured soybean i nmature embryos. It 

was1noticed that at- xii conctrit on the color of cultur.:! 

turned brown very r ly aind callusm formatio was reduced. Shoot 

buds obtatined ftrom higher rflo:iv concent rat ion of minor 

Ylementg grnwod Ote?ter than the con tro when subcu I Lured Ihem 

onto t. reguner t[on redium(data noL shown). 

Ex 1iurfm,,nt . . ,m .d. If r i :! .' nc t.iL n , -EDTA 

on Mhnot growth in cii us from imat-ore cowpea 

.rmnr-,- 1',. 

The higher concint ;at ion of MS FeEDTA stimulated g rowth 

of embryonic 0iooW, however, too higl concentration(x6) resulted 

in decreaming q,-;it grcwth (Table 6). It was also observed that 

at 6 FeEDTA Wi.Lns formation was decreased as well as browning 

if ca lus wa, moF pronounce. In radiata pine, the iron concen­

trattnn ii shiloot elonga t on med ium was doubled for good growth 

of mcro-hoot,;(Lor,an and Altken, 1981). The effect of FeEDTA 

will be further studied esr,ecialIl on tihe growth of shoorlets in 

regeneration medium. 
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Table 5. Effect of higher rela.tive concentration of MS minor 

elements on the percentage of embryos which form buds 

In culture( Immature cowpea embryos. Observations 

were taken e ight weeks jf ter the cultures were 

in it iated, ut in cv. IT82E-889 with 4o embryos per 

treatment on N'! medium with B5 vitamins supplemented 

with BA 10 utM NAA 0.2 uM. The minor elements are 

If3W)3, MnSOi, , ZnSo. I KY, Na2MoO,4 . 211 0 CUSO4 5120 and. 

CoC l !. 1, . 

BA cone P Ilive conc of nicronutrients 

(uM) xI x2 x4 x6 x 

5 17 20 23 13 18 

t0 28 36 36 23 31
 

20 22 30 32 23 27
 

22 29 30 20
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Table 6. 	Effect of higher concentrations of MS FeEDTA on shoot 

growth in callus culturei from immature cowpea embryos. 

Observations were t-iken eight weeks after the cultures 

were initiated, using CV. [T82E-889 with 40 embryos 

per tre-.t:nent on IS medium with 13 uM BA, and 

0. 2 um ,AA. 

Relative ,0centr'tion Embryo size(mn) 

,l FeEDI'A 1.0 2.0 

1 1.97 0.1a 2.10 0.77 

2 +2.29 0.41 2.41 - 0.27 

4 1.92 - 0.73 2.44 0.14 

6 l.O0 + 0.00 1.25 0.50 

aMean of shoot length-S1) expressed as a relative 

unit : 1=1-5 imn, 2-6-LO, 3-.10 mm. 
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Experiment 4. Effect of proline on callus growth and shoot bud 

formation. 

The addition of proline to the initiation medium did not 

have much effect on the frequencies of shoot-bud formation 

(Table 6). It was observed that shoot bud s occurred more 

frequently from the cotv ldon s of zygot i c eimbryo (Fig. 4) than 

frow the embryornic apex(F'ig. 5). In ddiLtion, proline decreased 

degree of browning of c.,t I ftS; ;ues when used at 10 mM. Leaf 

like structure,; and vnbrr!oi;; like structures were found on the 

sourftace of Cory I edon;(Fi vt ) 7). 

I'abl, 7 . Effect of prol Ine on the percentage of embryos which 

formed 1d,i .'5rom (:utI Lured i mina ture cowpea embryos. 

Observateion! were taken eight weeks after the culture 

were initia ted , us ing cv. IT82E-889 with 40 embryos 

per treatment on HS medium with B5 vitamins plug 10 uN 

BA ind 0.2 u.X NAA. 

Proline conc Shoot-bud formation 

(mm) (.) 

0 54 

10 60
 

20 52
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Experiment 5. Effect of vitamins on callus growth and shoot bud
 

formation
 

The stimulatory effect of vitamins on regeneration per­

centage was ,obqrved. Nicotinic acid at 
 0.5 mg/l was che best
 

concentration for highesL frequency of shoot bud formation and 

also for highe'st frquency of shoot bud formation occurred from 

cotyledon;(Fable H, 9). At the end of 8 week culture, the callustr 

had Ien4 dgr,, t brown ing. Among the concentrations used, 

eventhou~h n.5 rn/!/Iwas the be;t Mne, it should he pointed out 

that further W;trny 9horId be cairri ed out with lower range of 

concentrations (te. .1, 0.)5, (.001 mg/I) to verify this effect. 

Ihtiamine we a lIs, . ind to be the Imporcant facter forWo 

shoot bud formiation from cultured ini;;tore embryos. It was found
 

that regeneration wa; imposs;ible when lowering thiamine 
 concen­

tration down ro H 
 md 6 rig/ (Table 10). Again, further study
 

should be done on th. 
 ,a . of higher ti;Imine concentration 

Ne. 20, 25, 10 rig/I) on repyenerition response. 

The effect of py/ridoxine on regeneration percentage was 

Sown In lable 11. Among the vat ioqs concentrations used, the 

amount of [.50 mg/I gave lowe;t regeneration response. 

Experiment 6. Effect of inositol on callus growth ana shoot bud 

forma tion 

Of all the concentration tested, thn highest regeneration 

response from inositol treatment occurred at 200 mg/i (Table 12). 

However, the regenpration percentage at 150 mg/I appeared to be
 

the lowest response. The fluctuation of regeneration percentage
 

occurred needs further verification.
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Table 8 Effect of various concentrations of nicotinic acid used 

in B5 vitamins on the percentage of embryo which form 

buds from cultured immature cowpea embryos. Tbservations 

were taken eight week!; after the cultures were initiated, 

us ing cv. IT82E-,89 wiLh 40 embryos per treatment on MS 

medium wi th 115 vi tamins suppIesented with BA 10 uM, 

NAA 0.2 uo.i. 

Nicotinic acid Shoot bud formation* 

(mg/I) (.) 

0.5 52.5 

1.0 31.7 

2.0 8.0
 

4.0 0.0
 

Shoot buds formation occurred from embryonic apex 
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Table ) 	 Effect of various concentrations of nicotinic acid used 

in B5 vitamins on the percentage of embryo which form 

buds from cultured imnature cowpea embryos. Observations 

were Laken 	 eipht weeks after the cultures were initiated, 

,i cv. [r82i'--889 wit h 40 embryos per treitment on MS 

medLium with 1,5 vitamins supplemented with BA 10 uM, 

NAA 0. 2 U-. 

Nicotinic 	 acid Shioot bud formo tion* 

(mg/1) 
 M°o
 

0.5 17.5 

1.0 10.0 

2.0 
 2.0
 

4.0 
 0.0
 

Shoot budi 	 forziaLicn occurred from cotyl idons 
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Table 10 	 Effect of various concentratiors of thiamine IICI used 

in B5 vitamins on th. [*rcentage of embryo which form 

buds from cultured immature cowpea embryos. Observations 

were taken eight we k,, after the cultures were initiated, 

using cv. 	 [r82E-88) with 40 embryos per treatment on MS 

medi um with 5 vi tamin, supplemented with BA 10 uM, 

NAA 0.2 uM. 

Tbiamine HCI Shoot hud 	foLiI 

(mg/i) 	 (7) 

6 0 

8 0 

10 
 20
 

12 
 26
 

Shoot Iatid,; o-maLotion occurro!d from embryonic apex 
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Table 
11 	 Effe'- of various concentrations of pyri,'-ine HC1 used 

in B5 vitamins on the percentage of embryo which form 

buds from cuiturd"'rrature cowpea embryos. Observations 

were t iken wekeji,,ht ek after the culture,; were initiated, 

us ing cv. I 1T82E-0800 with 40 embryos per treatment on MS 

mediumi with BI5 vitamins supplemented with BA 10 uN, 

NAA 0.2 LIN. 

Pyridoxine 1C1M Shoot !Lud formIto i 

(Ig/I) (i) 

0.25 32.5 

0.50 
 22.0
 

1.00 
 36.6
 

1.50 
 14.0
 

*Shoot buds formation occurred from embryonic apex
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Table 12 Effect of various concentrations of inositol used 

In B5 vitamins on the percentage of embryo which form 

budii from cultured imm.T,iture cowpea embryot,. ObservatLions 

were taken eight aeeks :tter the culture were initiated, 

us.np cv. I'['82E-,8(8 wih "t0 embryo.; per treatment on MS 

medium witi, 15 vi tarn imns supp lencn ted with BA 10 uM, 

HAA 0.2 um. 

[nositol Shoot bud formation,': 

(mg/ ) (7,) 

50 26.0 

100 25.0 

150 16.0 

200 37.5 

Shoot buds formation occurred from embryonic apex
 



-22-

Experiment 7. Effect of NAA on root formation and root growth
 

The efiect ot NAA on rooting ability of cowpea shootlets 

obtained from embryo ixis wiL1iAihown is Table 13. 

Table 13. 	Effect of NAA concentrations on rooL tormation and root 

growt h in t tt.i tor- immature';do, Ie t, ned cul tured 

.oTmhr'vO 	 IT d it ril. wereo .4)t!zi T ; ',nM,;Fe .l'l'A Ol>;rvat ions 

takert four w,ok' at [or the treatment i, I,;ing cv. 

I1T82 -889 with 20 ,Ohootlet,; [o(-r tr,,t!Iont. 

NAA (NI) Root. number Roo: length 

0.1 2.15 : 0.771 2.00 '10 . 5 0 b 

0.3 1.72 0.48 1.74 - 0.45 

0.5 1.40! 0.54 1.28 0.38 

a Mean of root number - SD expresed as a relative 

unit : 1 = 1-3, 2 4-6,4 3 ;',6. 

) Mean of root length - SD expressed as .a relative 

unit : 1 = 1-10 mm, 2 10-20 mn, 3 = > 20 mm. 

NAA ;ontt ,n Poo l l liht t root. U 'o!e number 

and root vrowth. \t ).'; UI root Ianda;roh root Induction were 

mar e'lI / reduced nd ,dmr:iaI roo t;; c.ort-,oI!i!rved. 
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From preliminary test, 
it was noticed that root formation
 

and root growth occurred very easily without any auxin supplemnt. 

However, the addition o low I evel ot aux in increased root growth 

and number (it roots notas well as ,rowth o) micro cuttings(data 


4isnewn). TIL cowpea p Jant, 
 ob ta1 ned . rorn in vitro was shown 

in Fi gure Hi. 

General discussiori 

Shoot bid formation from coty ledonary tissue can be 

Induced f rom co t ured Imma tore embryos only, mature zygotic 

eocry os w,-r,, not able to do so (from our preliminary works). It 

wai; oh;erved thait !;hoot hud formation occurred noer frequntly 

from eoxb r;Lc apeN thi trom eo-t.TI,,dOlnarv ti ooes. This sgugestrs 

rioh pos'i;ihi I it - of correlat. ' inhihit icn het.ween embryonic apex 

and cotv! - lolna r; Li,;,ue. i lii th . cnc t' 1odo; it.elf, sloot b d 

or a ti oi 3 I r rid ,it; harL t ortp the :nteI (,don. his leads 

usi ro think l;,i r O, miii ti trs;ii immature rmbr,,s rthat were too old.
 

Holever, younger mIr"e, 
 did not. work( Iat i not shown). Thberefore. 

we think that a ,;rf rr rn-', r iorWI pote.ntilal aly exist from 

the tip to th has.i rb;i or l1 tie cotTl sdon. And this need to 

he worked out. 

.hoot bud; or iIna ted both from callus and without callus 

for rtiou. al t riolrh tII i ; needs confirmation by his to logical 

-. ii,l i ..... . observed under binocular stereomicroscope and found 

that in ;orne ca:; e, dirct ioot formation occurred at the tip of 

cotyledon ifter 2-3 week:; of incubation (Fig . 9). 
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Extensive variation in the regeneration response within
 

treatment 
groups was observed In every experiments even though
 

great 
care wici excer- iqed in producing unito-ily explanzs (see 

Appendix). It is unclear why one -mbryo wi regenerate while 

.motLhe" ill the ;ame culture dish will produce oly Uord Iffe -­

ti ited caltlus. In dWilini with seed populati.onsgeniiet:ic; could be 

a 
 factor, is well an Ith. hysiolog.ical condi tion of the coty­

ledons, or envIronmeo ,ail 1o:tors do itr eed matura, ion. 

Shoor bud ormit ion from cultured cowpel ihriatured embryos 

reported by our grua i'; the Ii rqt ;tudy that. he ible to shown 

cowpea plant regenerat ion through cal I 7MorMition. Attempts also 

hbve been, mide to Induice shoot bud formition from Mnature .yi;otic 

ambryo , however, there i s no succes; yet. Cytological StUtq 

may need to ,, done in rder to te t for - I var iat ionoric I lon, of 

thieo cowpo., plant;. Since the;e plant' were originated from 

ot yledonar',i rt.Iue;, we myiV exto)i them to hove 3 ni chromostomes. 

And we -iusp[ect that cowpea hreedr; may net o;t them. Therefore, 

we may need to ipply.' finding,; Io anotherour explant source sticn 

a young eaves or hypocotyl. 



-25-


FUTURE PLAN OF EXPERIMENTS
 

1. Study on modification of the initiation medium based on
 

initial finding,.,
 

2. 	Identify embryogenic and non-embryogenic callusses. 

3. 	 Explol'ation on thu maintenance medlu . fr - high production of 

embryogenic callisse .. 

4. 	 Develop the regfeneration medium. 

5. 	 Study on correlation between passage number and regeneration 

potential. 

6. 	 Try other plant parts ie. young leaves, hypocotyl. 
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Figure 1. Dlagramatic representation of embryo size and position 

in relation to rest of seed at time of excision
 

3.1 mm J 

Figure 2. Cowpea immature embryo at the time of exclslon(7-day old) 
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11.1mm 

Figure 3. Callus formati on in 3 week culture-. 
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L 2.9 mm . 

Figure 4. Multiple ;iooh bud formation from cotyledonary tissu.-

Figure 5. Multiple shoot bud formation from embryonic apex.
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Figure 6. Leal like !tructure o,:curred on cotyledonary tissue. 

K2.9 mm ~ 

Figure 7. Embryoid Like structure. 
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Figure 8. In vitro cOWpea plant.
 

Fig ure 9. Shoot bud tIorm.tion occurred l'drectly on cotyledonary 

t issue. 
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APPENDIX
 

Study On Corre] at ion Between Pod Size And Embryo Stage 

Due to extensive vartit lot wi thin treitment on regenera-

Lion response of cultured cowp,.i i !niatur e * bryITo'3, the tudy on 

reproduc t lie ,'do,1 I ,; I r I - UNl-

Ltll c lC ita cv. I1T.42E-,88 ) wore ,lcc ipl i ;!1ed. 'li i , rid ir 4 leIp1 : 

in elo 'iim if pod'i th t hl,Ve th(. '3re deVPIH 11ent,,lI tai;e. 

ved V nVI jal17-92liEi88l C'.'. WO p 1iLnte(If were1' 

in the tild it h, Avpr Icl, t r i i, i Plot. 'it Khoi Ktin 1niver­

,;i ty. Cowpec l-wert; wer., tgg,,ed on the day or anthe;i ,. After 

,i1 htier; i -i tor 3 i1'," , *i repres~etnlt iv( pr-}uep or po(lk, seels, and 

ernb ryo'3 were sl ected ievery day 'int iI mati rationi for weight or 

l etnpih t, ur1 niti icn. 

ihown thei' r ;t s in Table 1 I lustrated reproductive 

developmenLt in ,:owpe". 

ibIe 1 . POD WIDTH VS EMBRYO STAGE, SIZE AND AGE 

FN E!BR/Y.O 

( :i ) (Ci ) ( DAYS ) 

POD ', i HI 11BYO AP SIZE EMBRYO AGE 

2.00 PRF-IIEART 0. 14-. 2r 3
 

2.40-3 .20 1IEART 0.30-0.,5 4-5
 

3. 75-9.00 COTYIEDONARY 1.00-1.L.00 6-17 

http:1.00-1.L.00


IL
 

rhe reproductive development of this variety required a 

tota!, of 20-22 y,; af ter anth.es is. From thi; s ;utud, embryo 

deveIopm et wa!; divided int o atage :re-heart,heart, cot'lledon, 

andl ,natxr . 'We were not ible to .edecL Lhe 4lobular sL ;ifnc 

exci;l.on 0l e-')rIo; 7ounL2r th.i, 3 dav, old a,;e utlndr hinocular 

s;t.ereoilcro,;co wewas impos,;ible. lih three pr inci pal tageI ; of 

;r.drvo dc-v opiment of iiteru ;t in this re!or1.,v;7,pl.-.ll{;lrt 

"lgilro 
I,,' o varou sge 

Fig I.,illustration of variou.s stages of embryo development 
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Embryo development and 
 pod size were correlated suffi­

cientlIy to allow pod widith to he used 
 is a criterion for 

selecting pods that contain the stag of ,ribrvo '-hvelopment of 

intere,;t(Fig. 21 Fn collecting the :lbrvon ; "! t r ,'ul ur-, we 

'.ii1 li oi d with , anono ind i . . .",r .tmI e , pod ' i dth at 
-) !Y,'=n p,'iv.ewill tmhryo; (it cot.yledconar,- ; t~g ~ l 1 [ 8 ,lr 


UI.11 1 i' (llr' ~ ~ tI''fi t ige [_h iL Ire 1.8 cmI 

il wi dti and 2-3 In n I Mgt h '111 tiler," witl bi s ,we liquid 

idoiiperm in the cii 1ky stige. I hu, we u,;u pod width as an 

ndica:itor for iel ct. I ni; pod of dei red s Lage of embryo de­

opMen,t.
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