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As emphasized in our previous report, we are concentratinp on one crop, 

the toc-ato. The study includes: 1) Transfer of penes from wild salt

tolerar.t tometo species to the cultivated species by conventional breeding. 

2. Selection for salt tolerance in cell an tissue c:ltuire. 3. Pihsio

logica] researo. 

Work done in Israel
 

1. Transfer of genes 

Tnt wild salt-tolerant species include Lv:xPersiccn pennellii accession 

Atico (Ki-)en , L. ch-eesmnii ecotype 14D1 (Lc 14.31). The cultivars studied 

include tri:it C) an- I-::rvei Pop (I ) fro-: the P:-iip'ines an' Floradade 

(FD) whix was recinoended (-inly beceus' of its fruit quelities) and 

obtained fro= )r.E.Kopilevitch frc'- the Facult" of ..ricult:re, ThIe Hebrew 

Uiversi-,, Rehovot. Tne addition of the third' culti ar (FD) to our work 

a- b and Dr. E.T. Rasco durin- his visit to Israel. Wes deidied the Fl 

decided tnct PD will te used as the recurrent parent in the crosses with 

K1, F2, and -2(FxFI) in Israel, and 1- and IP as the recurrent parents in 

the Pnilippines.
 

AJitionel seeds of F1, F2 and ECI generations from the crosses between 

the cuitivars (CV) N,or IP and the wild species have been prepared in 

Israel. More of tnese seeds were sent to the 7nilipeines. Thre crosses 

include:4 the followin-: 

Loa CV x Lcl140l Fl(Mf x LTc1401) x F1 (M' x Lpa) 

x- F*X 

BC1 BC1 F2 (F1 x F1 ) 

F2F2 

A present, crosses are being made between FD and vigorous and fertile 

plainA - of t- e BC1 , F2 and F2 (F1 x F1 ) generations which grow in floagland 
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solution toc-ether wit 153 m', !bCl. 

2. 	 Selection for salt tolerance in tissue and cell cult_,re 

As mentioned in the previous report, in Israel more emphasis will be 

;-laced on tissue and cell cult-re of .aririt an" in the Pnilippines on 

improveJ Pop. 
A. 	 Calli andus: .,so. cultures were prepared fro::. leaves of the tc 

cultivars !,,and IP, based on an e'+ensive experimentation which included the 

exposure of leaf -ieces. . to .r .. . -n. Snoop .eliu wz'.. various hormonal 

combinations (2, ,""2-.- ', Tne-L/kinetin;,.A"ki -ti I,.L/k, im). best 
combination for c.ilus induction was found t b.0.5 m>1 rinetin and 5.0 

Fro-:. tie extensive dfata ot-ined for various species, five protocols 

were recommended for oroduction of salt-resistant calli, cells or whole 

plants (TI, 1 " 

) on-term (bsed on reports from many species - references appear in 

7ml, 193$). 

a. Prajujtion and establishment of cultured cells (callus ani/or cell 

suspension) from any part of the plant. Cells with hirh rezeneration 

capability are prefarred. 

b. 	 Exposure of tne cells to a ran-e of salt concentrations for the 

determination of tie- hirhest concentration allowinc cell survival and 

growth. Te salt used is that w.ich best ch.racterizes field conditions. 

c. Subcultrin7 at the ori -inal concentration of salt until growth is 

uniform anj at i reasonable rat. T1hen subculturi.nr at t-ne same 

concentration or at gradually elevated concentration with or without 

previous mutarenic treatment. Determination of stability of salt 

resistance, usually, by at least 3 transfers in salt-free medium (optional). 

Selection for salt resistance cell suspension is done in either liquid 

3 

http:subculturi.nr


medium cr by transferrin: tie cells into solid saline mediu7.
 

d. Receneration of plants from selected cells in an appropriate medium
 

witni and withiout salt. Transfer of part of the cells to a re'eneration 

medium after eacn so:2l ure iZ o-mnd!ed. 

e. Deter-ination of salt resistance in Ro plants and also in cultured 

cells derived fro tne-. 

f. Production of F- and F.,pIants and determination of tneir resistance to 

salt LnJer 7reenhouse and, if piossible, under field conitions after their 

hardenin-. 

2. Lon-ter,.. two-see: (kfter t:ar-s an' Oertli 1935) 

a. As ste, a in prot cc K_:.1. 

b. Expos:re of tre cells t; a rar:-e of concentrations of a nonpenetrable 

and no"to':ic oS.. ticum. 

C. Su cut.ri f.tn or non-.u-enized cells at the oricinal 

concentration of osnoticu, until -rowti, is uniform. Subculturing is 

continued at tie oriinal conentration or at 7raduallv elevated 

concentrations. 

d. Osmozically aJa;t-J cells are inoculated into saline media of the same 

osolalit-. Subculturin-7 at tie same concentration or at gradually elevated 

concentrations.
 

Otiher operations may follow steps d-f of protocol No. 1.
 

3. Short-term (A&ter 11: Hulhen anJ Sw,,rtz 1934) 

a. As step a in protocol Nc. 1. 

b. As sep b in protocol No. 1. 

c. Exposure (only once) of callus to the highest salt concentration 

allowing sarvival of sone of tie cells. The medium is hormone-free. 

d. !ransfer only alive cell arrecdtes to regeneration me!um. 
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Other operations ray follow steps i-f of protocol 1D. 1. 

4. Use of salt-adanted feeder cells (surzested by EE Lerner, Dersonal 

com-unication) 

a. As step a in protocol No. 1. 

b. Preparation of cells adfantei to hi--h salt level by rradual and lon

terr exposure to s.lt, follo,:ino step a-c in protocol No. 1 or step a-. in 

protocol ilo, 2. 

c. Treatir,7 the cells to be selected for salt resistance vitn a mutaren.. 

d. Inoculation of solid containin hirh salt level with:e-ium feeder 

cells and overlavin.- 107 ,:i t' the _itt e.ise cells, te t,'o cell layers 

bein7 separated by fi lter p:er. 

Cter c ," fort lo,'.t.s 4-f of protocol !:. I. 

5. Use of ::roline acalo-ucs (After '. Eaaj4 etal. 19;6) 

a. As ste: a in :rot'ol !:o. 1. 

b. E.s.r of 7u,,-ta 1.. or o-.utaoenized cells to different 

conentration= of the roline mao-ues hydro:lTroline and azetidine-2

carbo)xilic acid. Subclturin7 of resistant colonies at the original 

concentrations of the analo,-ues. 

c. Transfer of the resistant cells to regeneration r,!Iiurr. 

d. Exposure of reeenerants to the analorues for the selection of the 

analorue-resistant plants. 

e. Testin, the latter plants for salt resistance (anti proline production)
 

by exposure to elevated salt concentrations. 

f. As step f in protocol No. 1.
 

Protocols 3,? and 5 will be used for the production of salt-resistant 

plants. We plan to use protocols 1 and 2 for the_ prod,'ction of salt

adapted susPension cells. The resistance in cells produced through these 

protocols is considered as thie:result of mainly physiological adaptation or
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epienetic change(s) and less of nutatlonal events. Tese cells will be 

used as feeler cells in protocol No. 4. Prelimirinar.y experiments will be 

done usinr salt-dapted cells of potato which are already available in our 

laboratory4) as feeJer cells. 

B. We already determined tine medium coposition for tLne production of 

plantlets from leaf pieces and from detac'hed shoot apimes. We plan to 

in4uc.e plantlet fornation directly in saline media. 

3. Physiolo:ical research 

Durin7 the samer of 13=.5 we plan t: determne the followinr7 v-riables 

in the p renta.l plants and in lines deriveJ from thie va:rious crossez. 

1. Daily f.li;zttions of onotic adjustment (in shoct apex and tine leaf) 

as reco-mended by Fnnon (1934). 

2. N-a, V+ani C1- accumul3tion in different parts ksmoot apex, leaf, stem 

and root) of the plant. AccorJin- to Dr. Pasterro ?: (Personal communic ation) 

low level of K+ in the sho:ot seem s to be a li -itin7 factor for fruit setting 

in tomato rlants exposed to saline conditions. It is worthwhile to remember 

trt L. pennellii plaints seem to hve hich efficiency cf K+ utilization 

(T-leisnik-3?rtel et al., 199'3). 

3. Leaf succulence. 

A. Proline production in t'he shoot arx and leaf. 

5. Isozy-ic variation (in the root an- leaf) of six enzymes including 

Phospho..7ucomutase (PM) Glutaate oxaloacetate trans-inase (GOT), Phospho-

Glucose isomerase (PI), Isocitrate dehvjro-enase (IE%), Glucose-6-phosph-ate 

Dehydro.-enase (G-%-P.H) and PeroxiJase (PEsi). Threse enzymes are already 

bein-, determined Ln the parental species under control and saline conditions. 
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Work 	 done in t-e Philimires 

A. 	Accompl ishmentc
 

1. 	 Seven to.ot : enctyr-s ('arikit ('), ,arilam, .'ayurmi, Improved Pope 

(IP), P 3027, Peto 51 and pI( K x Lpa)) were subjected to salinity by using 

different dilutions of sea w--.ter (tp:m water alone, 1 sea wa.ter : 3 tap water 

and I sea water : 1 tap water). Fj(M, Y, Lpa) was tfne most vigorous and Iad 

hither dry matter accumulation than tpe ot-er varieties. Amonr- the 

Philippine cultivars tested, X.and IP appearedi to be the least 

affecteJ. 
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anJ IFwee in n-trient 1D 

150 m. and MaCi ani C3Cl 2 (: -:olarr.atio). The two varieties could 

-

2. Ecn '.' crown solution containinr 0, 5D, and 

withstan salinity at ahout 6.9 dS n1 (50 mN.). Increasinr salinity levels 

at abou. 1D (iC ) i-' -1 (15 aM!)csased detrimerta] effects on 

*..rphTnsiolIo ial param:eoirs. 

3. P_-oex-oerioents usin- aoeln V ani TB cav- similar rsonse as in the 
nutrient solutio-i e,' ,-i,,t. Differe.-t so'rces of salinity like 

co.bination of aCi anJ G 2 L : olar ratio, use of NaCl alone and 

.dilution of sea water ari t- . water at i: raio did not prajouce any 

sionifi-a.: did §ere;oe e or :e .ro .-ete's ..... 

. At .':, CMlee, Larr , h',riii:otion wts slow bece.se same.... 

zenioty.e s (A.r-ava, Hofit arid o- in ers-ifiJc cross-'s) !I, low fruit settinr. 

anj the frdits diJ not hiavc seeds. iTt wild s:cies were-s 't le to 

diseases at seeIin7 st.- anJ frLt -attin. was niot yet Hence, 

....- were hi.;Ardthese -. brou=t to t.-:e at Ben--et State Universitv 

where ri':r r seotin - and seeJs were otai.ei. 

5. in tissue culture, ti? jecontaination 'ro:ociure and simple medium for 

the in vitro ier7inio of tt. of ' an I, were establised. The 

meJium.consist of 1/2 .uras!,ie and Soor salts plus vitamins, myoinositol 

and sucros-. 

6. Explants for callus establishment usin,-* unextanjed and expanded leaves, 

petioles, roots, ste-s and shoot a:ex and different combinations of 1-4k4 and 

kinetin as medi. su ,i:.le.,.nt were estanlished. 

B. Plan of Activities 

1. &;rvey saline areas in the country. 

2. Work out a techniCue for efficient pollination (interspecific crosses). 

3. Continue soreeninr for salinity, tolerance of varieties, lines and 

segre.-atin- poulations under greenhouse conditions. 
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4. Field confirmatory tests of selected plants.
 

5. Seed increase of foreirn accessions.
 

6. 5ackcros-in7 of salt-tolerant lines to Philippine adapted parents. 

7. .'ainten--ce of sto:. plants nc. , an- IP in vitro as source of 

explants.
 

8. £stabiisn ent of culture recuirenentc for maintenance of callus crowth 

and for efficient plant rereneration. 

in viLt .. r... at tren st.es (a Callus induction (b) callus 

maintenance and (c) plant re-:eneration sta-e. 

C. robleTs Liccunterci: 

1. Eelayei releAse of funds, hence, iT ple-entation of the different 

activities is very slow,
 

2. Inere is 2 prc:le. of grcwing the wild type of tomatoes because of 

rtheir susce::cizilitv to diseases at seedlin sta e. T'hese wild types will 

used as one of tne resistant checks in cost rphysioloeical studies and 

will also be_ utilized for hybridization work. 

3. Te Israel cultivars and wild types of tomatoes have very low heat 

tolerance. They proJuceJ only flowers but no fruits under UPLB conditions 

(low elevation). The y had to be nrown in the cooler environments of the 

highlands of R5en-uet. 

. Inother setback is the lir-ite amount of seeds received froe Israel. 

ProleztsI and III. Phvsiolocv and Breeciinn 

A. Response of different renotypes of to:.-ato to three levels of salinity 

Originally, tnirteen tomato genotypes were sown for this experiment, 

but only seven, including an interspecific F1 population, were examined for 

salt tolerance unJer r-reenhouse_ conditions. The genotypes tested were 

cnosen to represent various genetic backgrounds of te cultivated (fresh 
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market and processin: types) and wild tomato types. Cne month old tomato 

seeddldinos were transplanted in pots (12") filled witln soil collected from 

Lemerv, Bata-nras. They were watered everyday (for 1, days) with ordinary 

taF w ter before siujectinr to salinit.'. Tret-ent imiositi:on lasted for 

only one month after which the plants ware wat -aireA tarwit:- ordinary 

water uc. to arves-t. r e follow.inr salinitv t.eatn,t..-A were irose:. 

1
1. ordin;ary tap water, .EC0.75 d - (control) 

2. 25K sea water, .' 1e.0 dl: 7-1 

3. 5 ? seaew te1r, K' )6.0 

Tne followin- dat- were -.. t-red: a) ,ei.t of tie plants at harvest; 

r) root and snoot dry wei.cdt; c) .,exniited ty the :lants. 

Reslte a, J isc..USion 

Eese- 'm visual observations of te pla.tr, the F1 hybrid 

between the ciltivar ".an.4 tie wild parent L. opennellii (Lpa) had the most 

virorous rrI. (Tauke . In contrast jith otter varieties, this 

interssecific cross showeJ no yellowinr, chlorotic sc~ttinv, or tip burning 

of ec iv, tOe hand, an1 .. tip birninr:Cves. otqer . -, i*l: a;i3 

chlorotic sPnttinc. However, acon, th Pilip:ine varieties tested, IP and 

.- te leas' The syr..toms wereap)earedL to the affected. above 7entioneJ 

readily observed in Niavyr:. a week after treatent imposition. 

Althour-F1 (!,: LPa) waS the most floriferous it didx amono the entries, 

not produce any fruits insije the 'reenhouse. It could be die to the high 

nirht tep.eretjr= prevaiiinr durin7 tie course- of the experir-_nt. 

Reduction in plant he-irht ander salinity was evident (Table 2). Ln the 

control, Fl(X x La) was tie tallest and IP was the shortest. Howeve'r, 

relatively to tine control, Fj(V x Lpa) decreased more than IP under saline 

conditions.
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FI(M x Loa) showed the hir-ner value of dry rat-er accumulation as 

compared with the rest of the_- \'rieties at all treatments (Table 3). The 

other genotvpes did not differ from each otner. I. all genotypes both shoot 

and root dry wei.-ht were reioed wit- in:creasinr' sn:inity levels except the 

root wei;nt of i: under EC of - d - (Table 2). 

At an 1 , 1 lbri. the_- nir7.-_st snoot ratio.of ThO ci'- t-eF bad root 

This value increased unjer salinity relatively to tne control. it at 

hig-her salinity, root shoot ratLio of this inters~ecific cross decreased. 

E. Growtn resz:Yis- of tmatoes to varv'in: in n rient soution 

(July to Ai.rt 19 7') 

Procedure 

Two Pnili::ine tomatD c.'tivars were used: . and I.E.Seedli.ns (2-5 

leaf stae) were estIished _month after sowirc in aerated H_3lanj's 

nutrient so!ltion in one liter bo.ft!es. One wee.': ter establis-.ment, 

salinization treatent was starmee. 

Salinir was iposeJ by a dinr- 1a.3i and 0Cl2 (5:1 molar ratio) at the 

following concentrations: 0, 51,100 and 15D m.. The salts were added 

gradually at the rate of 25 oer concentration wasD. dvy until tie desired 

attained. T'-e nutrient solution was chanmed ten days after the last 

addition of tne salt. The-experiment lasted for one montn after treatment. 

The experim ent was set u.- usin a two factor-factorial in completely 

randomnized desin. 

Plant heimht was weekly. weeke after salinity treatment,recorde' TIw'o 

stonatal resistance, transpiration rate and leaf temperature were determined 

using a steady state diffusion resistance meter. L.kewise, leaf watea' 

potential was determined by -,cans of a pressare cheamber. Dry matter and root 

len.cth were determineJ at harest. 
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Results anJ Discussion 

Growth rate of the tomatoes was not significantly affected by salinity 

n 3 r ddurin. the first week of treatment. However, on th2e ani week, 

heih. incre:-ent was severely affecteJ with increasinr' salinity, especially 

-at 10.3 and 15.0 dS7 1. 

Stintin7 of gro:t., cK.orosis, leaf cu;.:in . anJ diroopin were 

manifested by tie two cultivars rown in nitrient solution from 6.9 to 15.0 

- . on these obser'vations, a::-re :-ore thanase iF slishtly tolerant 

:..( .. ]e 4). 

increased s--linity ca.iseI a decre5,so in dry matter accumulation anj 

root len:'ti in all varieties (Table 5). hoot shoot ratio was not affected 

oy the treat-ment. 

;.etween tne two cultivars, accumulated hi.er shoot and root dry 

weirhto and forcer roots than 1P (Table 6). 

PnySiolo ical parameters me3sureJ inclued stomatal resistance. 

transpiration rate, leaf -emz-ratire anJ leaf water potential (hible 7). 

Tnere was an increase in stomat-il resistance witn t ie increase in salt 

concentration. Corresponinclv, transpiration rate an] leaf water potential 

both decreased. Likewise, tenp eroture of the leaves also increased. All 

these are indications of response to water deficit caused by salinity. 

18 maintained a h.iD!r stomatal resistance anJ hiher leaf temperature 

than t, (Table B). 

Interaction effect showed tnt IP maintained te hi-hest stomntal 

resistance, lowest transpiration rate anJ leaf water potential anJ highest 

leaf temperatire at 15 dSm-1 (Table 9). At the same electrical 

conductivity, M had lower stomatal resistance anJ higher transpiration rate. 

At lower EC, 6.9 anI 10.8, both cultivars exhibited similar response (Thble 

9). 
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ase:d on tne results of this experiment, botlh to-:to cultivars could 

with.Stanl salinity of about 6.9 dSm- 1 , while increased salinity, 10.3 to
 
15." .-. -1, - s ,Jetrinental in term-s of mor'phopkysiolc-ical effects.
 

C. 	Res.onse of tv,- to-mat, cultivars to varyin- s-ilinities in the soil 

(July-Cztoher 19b7) 

Prozedure
 

:ne Philippine tomatD cultivars used were R and Ti. 'o-ato seeilings 

(2-3 le.f stare) were transj1antel in clay pots (12") fill ed with clay loamn 

sol. yne .;ee: after tra ns::lantin- (4- leaf" s e) s ~linitv treatments 

co,7:encel usin7 t-., w L=. with varv in- salinities. 

the differe-it levels o' snlinit%' were c, intinef usin NaCI;' and 

Ca12 (3:1 -y weisE-.t), k2:1 alone anj 1:2 sea water-to: water. The follow

in7 treeen ts wereraJe: 

Trea o:!ent 	 EC (d&-

1. 	 Tap watjer 0.9 

2. 	 10 g1-1 (tl CaC2) 18.5 

3. 	 5 g1- 1 (IbC1 + 03C12 ) 10.2 

4. 	 2 g1- 1 (!IaCl + CaC12 ) 5.2 

5. 5 g1- 1 (INCI alone) 	 9.9 

6. 1:5 (spea vater:tap water) 11.0 

initially the seeJlings were watered with 750 ml solution every other 

day. As tne plants rew older, daily application was done. Treatment 

lasted for one month, after which the plants were watered wit, tap water 

until matirity or harvest. 

e experiment was set-up using a two factor-factorial in complete 

ranjomizeJ design with four replications. 
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Results anj Discussion
 

Re-ardlesc of salt concentration, there was no si:1nificant difference 

between tne reSponse of ' anJ IF in all paraeters measured (Table 10). 

Increasin'- cycentration of s-i pi ,ronca7'cej effects on dry 

mattr aciailation, sD-at.l resistance an4 tran:iration rate (2bles 11 

an. 12), whereas -.t ....... :., r cz shoot ratic a"d le2. te-7muratIre 

were not affected4. -r-eralyl, sb-at dry wei7:ht decreasel si-nificantly at 

K. fro--. 9 t 1<. db- , while root dr',' wei'-.t w-S n ecre-sec 

only at the biuesc D value of - - i %a.'alues close to ' .

not sho;: sio'ifiomt di:ieeoe in te:- te. 

..........~tano~a e_, tals.,ir=zin r wze Ei' nificantlv affecte! 

-ta-or ioly at th. dir::: 32 of 19.3. ..... -- is, was partialclosure of 

stomates couzled ,'ith a reliction in tr a.-,s.iratico- rate , 

.. t~satvaiey .it..ar in Tarles 13t oresenteJ 

and 1/. ea', ' coarol, wtb 01 was byto raze ora .-. not affected varyins 

slinities. or ab, icw - only 1:3. d-- wnerein a sifznificant reduction 

in heiFht incre,: en: w: o:-t-ine:I. 

in Y, S'mz dry mtter was si7nifficantly recuceJ by all treatments 

while root Jr mater was affected onl.- t hirher £ (Table 13). In IP, 

shoot ani dry. :..-.. were si-.nilicntlv rejuced fro. 10 to ,- dSm- 1 but not 
- Iat lov'er £,7 o- .1 f . At th some level of sal inity, 9., 10.2 and 11.0 

dS- 1 , there was no difference in tsr-.of Jiry matter accumulation. 

In , stomatal resistence increase: si.-nifivantly only at 10.2 anJ 18.5 

dS7 - l and there was alsc a corresonuin- decrease_ in transpiration rate 

(Table 14). In IF, increased stomatal resistance ann decreaseJ transpiration 

rate were observed only at the htht ' £- of 1.. dS-w1 . Leaf te.mperature 

was not affected at all by thPe salinit" treat:!ent. 
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C.e problei enicountered inSije tihe 7reenhouse w'is the high nifht 

te peratare anj this w-as manifested oy tn low Iruit setting ability of 

both cultivars (Tnble 1). It can be noted that the hirhest level of 

alinity c-,aIse4 tn'e lo'est fr.:it settin . both cuitivars. However, it was 

-
s.rprisinp tait fruit settjn' at about an of 9. dsT l was riiher than 

tne control. 't has ".ote verifie inA'in s Jceefin.- experiments. 

Conclusions 

Some .r.o-ysio..nicaresonseE o.. , and .P were not affected at an 

EC of 5.2 ds7- I .hiir" elffe7ts were oberved only at about 1-0 to i

-I *s. SEnoot Jry wei.: ',,s re arrests: zn.: root dry wej.ht. 

Respo-ses tpical to water de-icit i__udi'o increased sto-atal 

resistance and reJuced -rans:iration rates .;-r o'rserve3 only at hich E) of 

iB.5. 

Different sources of salinit,' lii-:e co-bination of NaCI and CC12 , NaCl 

alone and di ,ion of sea water (1:) did n.ot differ significantly in their 

effect on the arameters oeasures. 
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'fable 1. Horticultural characters of seven tomato entries grown under three salinity levels tincluding control). 

Lhtry Vigor kating1 
of Flowers Fruit Set Remarks

2 
Rating 

Kirikit 4.0 35 [d Mild tip burning of leaves 

rMarilag 

I-1yumi 

2.0 

2.0 

28 

29 

3 

2 

Fruits with blossom end Lot (HER) 
browning and yellowing of leaves were readily 
observed upon trabnent imposition 

improved Pope 3.3 [52 Mild to moderate browning and yellowing of 

leaves
 

Mll 502"7 4.0 40 	 4 Moderate browning and yellowing of leaves 

l'eto 31 [.0 20 2 	 Fruits with BEH. No seeds were extracted. 

Mouderate yellowirg and tip burning of leaves 

I(M x Lpa) 5.0 112 1 	 Most floriferous, but without fruits. No yellow
ing aid burnin!, of the tip of the leaves 

1 Vigor EatinLg: 1 - least vigorous; 5 - ,o;t vigorous. 

2 Fruit Set Ratin-: 1 - 0; 2 	  1-5; 3 - 6-10; 4 - 10-15; 5 -	 16-20 fruits. 



Table 2. Plant height (c'7 plant- ) of seven tomato entries grown ancer 
t-ree levels of salinity. 

Entry Treatment - 11 Treat-ent 2(0.75 d2 -1 

Ma.rikit 122.0 b 94.0M b (23) 

. 10 .5 c 71.5 c (34) 

Improv'efl Pope 72.0 e 65.5 c ( 9) 

M::rilar 1.5 c 71.0 c (29) 

P7 3-27 87.0 d 7.0 c (18) 

Peto -1 101.5 c 67.0 c (34) 

FI(F Y Lpa) 150.5 a 11,.5 a (24) 

havif the sane.jeansletter are nt sir icant1y different fro 

(tDMIJ 5 ). Values in parenthEses indlicate reduction. 

Tretrient 3
61..6.,.S- dSm - 1 

c2.5 a (32) 

58.C b (47) 

50.5 b (30) 

64.5 b (36) 

54.5 b (37)
 

63.C b (3-) 

86.c a (43) 

each other 
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Table 3. Ery matteCr accumulation of seven tonato cultivars subljected to 
salinity treatment. 

-Itry Treatnent 1 Treatment 2 Treatnent 3 
(0.75 dS7-,-) (13.0 dS- 1 ) (26.0 dS:.-l) 

Shoot weirht (r plant-l) 

Mrikit 55.15 b 24.93 15.50 b 
45.65 b 27.5: 21.60 b 

ImproveJ
,.rila7 

Pope 25.&D 
Z6.90 

d 
b 

26.6 
21.2f 

16.00 b
21.40 b 

PT 3027 42.30 bc 21.05 12.00 b 
Peto SI 20.7 cO 17.93 15.25 b 
F,,x Lp ) 75.55 a 30.25 3.05 a 

Eoot weicht (pplart-1 ) 

rikit 10.00 bc 3.05 b 4.50 b 
Ma-jyui 1. T b 3.42 b 37.65 b 
Imrrvej Pore 4.2' d ;.62 b 4.35 b 
Mari ag 9.45 bc 3.35 b 3.15 b 
PT 3'27 12.,c-- b 3.85 b 2.38 b 
Peto 31 3.33-- c 3.15 b 3.1E b 
F1( ! x Lp=) 23.32 a 11.53 a 10.13 a 

Root shoot ratio 

arikit 0.1" bc 0.12 b 0.20 ab 
M,17.i 0.2: ab: 0.16 L 0.15 b 
Lmprovej Pop 0.17 c 0.14 b 0.21 ab 
Mrilar 0.30 a 0.20 b 0.17 b 
PT 3D27 0.5Y) a 0.13 b 0.21 ab 
Pete 31 0.2; ab 0.20 b 0.21 ab 
Fl x Lpa) 0.30 a 0.39 a 0.27 a 

Means havinr, the same letter are not significantly different from each other 

(o,': 51. 
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Variety/ 
Treatment 
(M) 

"Ilinity 
(dsm-1 ) 

!eirht Tncrement 
1 i 

(cm wkI  ) 
IlI 

'hoot 
Dry 
WeiFqht 

Hoot 
Dry 
'dr,, ht 

Poot 
Shoot 
Rntio 

Root 
L[ngth 

(cm) 

Visual Observation 

(i,plant 1 ) (r plant -1 ) 

A. M-rikit 
0 2.3 4.04 ,1-m 15.72 c 1n20 ah 1 0 . 0.12 h -5.:17 -a Ta]l, hut tip of 

older loavps were 

wijtJ chloronin. 
Produc-d latra l 
:.hootn nnd flr)w-r 

50 6.9 3.38 j-m 7.74 fg 12.30 cd 2.62 c 0.53 a 0.20 ab 25.03 anh Moderatelv tall. 
Almont all lo-ivn -

except shoot,- w.r, 
with .;lfht chirr, 

100 10.8 2.20 lm 4.2.3 j-m 5.70 r -j 1.69 d 0.27 c 0.16 b 17.37 c Chlorosis ibs norr, 
apnparent. !.xhihi[t-r 

leaf cuppinn -and 
stuntinr. 

150 15.0 2.06 lm 2.22 lm 2.70 klm 1.03 d 0.14 d 0.33 a 12.50 d 3 vere 'tlntinr7 an 
vellowinr of h, ' 
All Ivn:; w-r- Irr, 

B. Improved Pope 

0 2.3 3.84 j-,n 10.34 def 20.00 a 3.41 b 0.4(a 0.15 b 23.67 ab Thll with f.reen 
healthy leves. 
oral shoots and 

qit

flowers were pro
dficed. 

50 6.9 3.68 j-m 7.68 ff'h 11.90 cae 1.71 d 0.37 b 0.22 ab 21.60 b Qujite? tall. Very 
slight chiorosin 
on older loaves. 
Dfveloped flower:;. 



Varlet-' 
Treatment 

llnity 
(d', - 1 ) 

-Ieirht Increment 
i II 

(cm wk - l) 
[ 

'Thoot 
Iiry 

Hoot 
Dry 

Root 
""hoot 

Root 
IPnrth 

Visual Observation 

W'Irht
(pplant  1 ) 

We i;,ht
(Ff plqnt - I ) Ratio (cm) 

100 10.9 1.56 m 24 -k 7.?0 ,-i ..1 .4 d 0.'?V 0.11 ah 15.nh c "lirhtly stinti'd. 
Yellowinr' of rlri. 
to third loaves 
were more distinct. 

1.50 15.0 2.22 im 3.36 j-m 4.,30 i-I 1.14 d 0.13 d 0.12 b 11. 37 Mitured lepaves with 
brown spot.- were 
droopin-,. ,pvere 
siintinr. 

Means havinr, the mine lettier are not sin1i.icintly different from mach other (DWR'T, 5') 
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Table 5. 	 r,-_an effect of treat"ents (re-rJiless of vriety) on morphn
logical parameters of t'o tom- t: varieties to increasei salinity 
in nutrient solution (July-aut 19.7). 

Treatment Salinitv S t Root .. ot Lot 
-(dS: )" Dry Dry Shot Lenrtn 

tei-,t -tic (c.)
Cr plant -1 ) (.UT.]-nt') 

0 2.3 4.27 a 0.53 a 0.13 a 24.47 a 

50 6. 2. 1; b 0.45 o 0.21 a 2.272 b 

1X 10.e 1.5 c 0.27 C 0.17 a 16.55 c 

15 15.0 1.11 c 0.14 d 0.22 a 12.18 d 

.eans !avinJ t:-e sae letter are not sirr.ificantly different fro-n each other 

Table 6. 	lean effect of variety (re arJiess of treate.t) on ,orpho
logical para:-eters of two tomato varieties to increasing salinit 
in nutrient solution (July-Aurut, 1"7). 

Variety Shoot ;:ot Root Root 
Dry Dr- Shoot Len cn 
Weirht ,ei,.ht Ratio (c-) 

(p plant 1) r plant ) 

I'ri it 2.6- a 0.39 a 0.22 a 19.54 a
 

Improve Po-e. 1.92 b 0.31 b- 0.17 a 18.22 b
 

Means havinr tae same letter are not sirnificantly different froc each
 

other (DIRT, 55).
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Table 7. "jean effect of treatment (re,:ariless of variety) on physiological
 
oarametpers of two to-tD varieties tD increasin7, salinity in 
nutrient solution (July-L>ist 19-7). 

StoD-ntal :ranspiratio-. Leaf ef

Treatnent 	Salinity- Resist-nce ka-. - "-n-tr:
I)(dS r (cc: c--I ) (1' c- e:-2) (oc) Potential 

(ds s"C . 7 ,e-'0" r,zn i 

C.? f.. 	 a
0 	 2.3 c 3 a 31.49 c 


50 6.9 1.32 c 1.45 L 31.63 bc -0.3 ab
 

1 3 1 .u 1.93 b 9.27 c1.W a, -,3, b: 

150 15.0 3.91 a 13.22 d :.'i a -0.45 C 

Means h-avin? tine sane let'r are not simnificrntly tiff're,!t fro7 each other 

Table B. 	 Mean effect cf variety (re T rJless oi treatment) on ph'-iolc.inl 
parameters of t.' t_:net.: varieties to in:re-3sin7 salini.y Pn 
rutrient solution (July-Auiust ,9--7). 

ST-catal Transpiration Leaf Leaf 
Variety Resistence tate Tenperatu re Water 

-
(sec cm ) (p-c-2sec- ) ( 0 c) Potentinl 

ariki t 1.64 a 11.70 a 1., a -9.32 a 

Improved 2.2D b 1).96 a 32.50 b -0.33 a
 
Pope
 

e.ns havin. the
..	 same letter are not sifnific.antly different fro.-, each otner
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'Ibie 9. hysioloricai respori:t of two tomato cultivars to increasinf
(July-Aa;-us t 193)I 

Stomt I lTrarispi ration 
Variety/Treatnent Sal ii ty i(esis Lence i a te 

-(fil) (d1,r1 ) (:;ec cM 1 ) (j r c 

A. Marikit 

0 2.5 0.'# d 1t).tu a 
50 6.9 0.JI) d 14.5j b 

10W 10.8 1.77 c :.d1 c 
1()0 15.0 5.YJ S LJ.A? , 

t,. Improvel Pope 

0 2.3 0.f) i 15.96 -ib 
50 6.9 1.04 (1 14.13 b 

100 10.8 1.02_ c .74 c 
150 15.0 4.a2 a 5.75 e 

Means having the smife letter are not siginit'Caritly differeit from each 

salinity in nutrient solution 

Lea f 
Ternuera ture 

(0C) 

51.02 c 
51.45 d 
51.60 cd 
51 .bO bed 

1.96 bc 
32.20 b 
52. 5) b 
32.76 a 

other (DIff, 5%,). 

Leaf 
Water
 

Potential
 

-0.21 a 
-0.28 ab 
-0.45 bc 
-0.59 be. 

-0.19 a 
-0.31 ab 
-0.z(; ab 
-0.51 c 



'Rible 10. General response of two tomato cultivars to salinity (regardless of concentration). 

Sto , i Trarispiration Lceif Heir7ht Shoot Root HootVariety ?e.istire-i9ture Hat 'tiuj Increment Dry Dry ,)hoot
(:C 1 ) () WeiglUt Wei t t lt.1tio 

Harikit 1 .24 -i 12.W a 30.(3 a 25.3 a 63.81 a 10.26 a 0.15 a 
Improved Pope 1.31 a 13.34 a 30.Y3 a 30.81 a 53.41 a 9.05 a 0.16 a 

Means h-rvin,,- the s'm, letter arte not sig nificantly different from each other (DMR', 5W). 



'Thibl ii I I. Iwio~gc ol toiitW UaL incru~aing, :±dinIity. 

Treatm ent .t I in i ty H it Shoot Hoot Root 
-(WaC1 + CaCl 5:1) (!1, fn ) Increment Dry Dry Shoot 

(cm) Weight Weight 1 Hatio 
(g plant - 1 ) (g plant- ) 

'h)p W:ib--r 0.8 0.75 " H7.55 a 12.77 a 0.15 a 

10 r,1- 1 18.b 24.81 a 43.15 d 5.55 b 0.16 a 

5 10.2 2,3.94 a 57.20 cd 8.39 ab 0.15 a 

5.2 3o01-1 ab 12.90 a 0.18 a30.W 74.05 

5 g1- 1 ([,CI) 9.9 29.63 a 63.65 bc 8.25 ab 0.13 a 

1:! (:t:, +; wt,:r:11 ',,;" .lbb.'tcd9.6: ; b 0.18 a 

tip wa te r) 

Means rIvirig tha aoiue ltLr -Are riot sigrifiicantiy different from each other (DMR', 5,). 



Table 12. Physiological respon- of to-ito to increasing salinity 

Treatment Salinitv Stomatal 'Irans:iration Leaf 
(!;a-27 + !-_ 

(se(- c - 1 (u7 c 2sac - I ) 
4 em: taerature 

lap ¢<tar O.e 3.7:? l 7.0- a :1 .1F a 

1g1 13.5q.31 7.d3 a 

5 g i1 10.2 1.35 b 11.55 c 2:..X a 

2 F 1-1 5.2 0. b 15.22 anc a 

1:5 (ser ,'ar: 1.l.5 b 12.5j hc 3.07 a 
ta: wter) 

.ea a tia t re not si iant!, diferent Trz- each 

otner (D.7:I, 5 ). 
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'htble 13. koqphooiJica-l re-;poHr;i or two toIIbJD culL.vats to varying levels of silinity in the Coil (July 2Y to Uctober 

20, 1'V:,7) 

VAriety/irezi Uiint 
(UiaCI t CaCI 2 j:1) 

8ilinity 
(dS n - 1 ) 

I e ijIt 
Incremjint(cm plimt - 'I ) 

:;,oot 
Icy ,e,,ht(i" plant  1 )  

Hoot 
Dry Weijght, plant - I ) 

H6ot 
ShootRatio 

Pruit 
:Setting('t) 

Rrikit 

Tap waU-r 
10 T 11 

5 ; -

0.8 
V3.5 
1.: 

2o.5 bod 
22.5 cd 
2.6 bc 

100.O a 
45.j de 
60.5 bed 

15.6 a 
5.8 d 
,.6 bcd 

0.14 
0.13 
0.14 

a 
-
a 

9.70 
0.00 

27.91 
2 
5 

1-1 
1-1 l(DaCI alione) 

5.:? 
.,) 

27.6 bcd 
23.9 abc 

74., 
71 .,1 

o 
oc 

1j.') a 
0.0 abcd 

0.19 
0.15 

a 
a 

11.'12 
25.76 

1:5 (sW -water: 11.0 21.? d 61.0 bcd 10.7 abc 0.13 a 10.91 
tp w:at'r) 

LImpr'Oved Po, 

'I"ip w,,abr 0. 5'.( a /4.7 b 11.9 ab 0.1o a 29.15 
10 1 1.5 27.1 Lcd 41.0 e L.' cd 0.17 a 5.15 

5 ' -110.2 
2 1-1 

S1-1 (NattI :iloe) 
1:5 (a;a wabtr: 

,.2 
9.9 

11.0 

29.5 ab 
5;.1 au 
0. d 'ib 

3O.d 

5.9 de 
/.W L 
-b.5 ce 
'n5.5 e5 

-,.0 Dcd 
11.) a 
7.5 bcd 

bcd 

0.15 a 
0.16 
0.15 a 
0.17 a 

14.o1 
i.t,) 

55.25 
4.57 

Means tmvirii the same letbtr are not si;,nificantly different from each other (UM'P, 5';). 



92bble 14. Physiologlical response 

soil (13 DAT) (July 27 

V:-ri ty/I'i Uauri L 
(flaCl:ClaC1 2 , 3:1) 

4arikit 

T ip 
10 

2 
5 
1:5 

water 
l-

1-1 


1-1 

1- 1 (iaCl alone) 

(sea water: 

tap water) 

Lnproved Pope 

Tip 
10 ' 

b : 

5 
1:5 

Ne-in 

wJ-Dr 
1-' 

l-

Si-.cd 

1 (HaCI :ilorie) 
(sea wtter: 
tap witer) 

h'avirg t1e catme 

[ it 
-(ds m 

0.8 
V31H.5 
10.2 

).2 
o.5 


11.0 


. 

1(.: 

u.o 
11.0 

IetU~r 

ot t.Io toribvto cultivars subjected to varying silinities in the 

to October 0, ivy) 

ty 1 I spi LA.n fTra SL.irnt Lion 
1 ) i-'esis Unce Ha - 'lTemperzAture

2- (0C)(cec cm 1 ) (ug cm- sec 1 ) 

u.00 d 17.00 ab 30.65 at 
1 .79 .. 0 de 31.20 a 
1.5, bc 10.42 cie 30.40 ab 

0.t9 cd 15.20 abc 30.5( ab 
1.16 bcd 12.95 bod 30.30 ab 
1.33 Ded 1i.u3 cd 30.50 ab 

R 1.0 70.77 18.55 a 

2.71 ;, 0.05 e 1 .50 a 
1.17 bcl 12.(37 bcd 30.90 a 

15.24 ab a 

11.07 bcd 14.07 abc j1.60 a 
1.2b bed 13.42 a)cd 31 56 a 

are riot si;.ni'ic ntly different from each other (DMRT, 5%). 



Project i1 : Tissue Cultcre and inVitro Selection for Salt Resistance in 

Tomato 

researcn Activities 

A review of li- -etali s.......t of callus in tomato that,rtre showed 

leaf ex:lants were us,;ally ecc-v! in tiso.. culture studies (%31le 1) and 

thit a co':bi"ation of auixins ,Oriln, was necessary. Thesew conditions 

for callus establishment were ve=rified for i? and V. Information rerardinr 
tSSue culture of these ivers i" not vlat. 

.terials and Met>ts 

A. Callus in:i I 'i:, 1 t n 

ani) and1) Effeci of kine in ( r; na.- .t:,alene acetic acid (,,NAA.) their 

cocbinaions on tomato leaves. 

Seers of tne toxrato vari-t" ]? were Elaced on a piece of gauze cloth, 

an in 

-;n, an: rinsed unrice in sEtrile distilled water. Pisinfezted seeds were 
inoculated to a nutrient meium containin7 1/2 Murashice and Sr:oors (MS) 

te -whe -2, r2in, soaked in 2Y,- chlorox for 20 

salts (m 1ius1):13 t-iamine hv.-rcnlorid=, 0.5 Tvridoxine hvrochloride, 
?.5 nicotinic aci; 1 - 2 lyine and 25 1 sucrose, pH 5.9. 

'_ter 5 Jays, shoot tors of tomato seedlins were cut an suboultured onto 

fresh rediu- containin full stren=th MS salts plus the same concentration 

of vitains, o'o-inositol,oiycine and sucrose used in the aseptic gerri

nation. Aseptically Ero-wn plants served as sources of e:plants for the 

different experiment for callus estEblism-.-ent. Plants were maintained and 

muiltiplied by nodal cuttins every four weekrs. 

Iaf explants measurin7 about 1 X 1 r.m were excised from the first 

fully expanded leaves with a sterile sualpel and aseptically inoculated onto 

sterile medium in 125-il erle.newer flasks. 
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Tne nutrient medijm consisteJ of MS r.-or anti minor s Its plus (m£ 

1-1):l -- yo-ineitol, 12 tni-.ine hy'.roc 'oriJe, 2.5 priloxine hydrochloride, 

0.5 	nisotini: ci, 2 71vsine ani 2 1- sircse. inetin cni ,,. ct 

various 	cone-ntrations w'ere inc'oretaj into tie e/i-- (T:hle 2). rive 

icl onto inleaf "eoeE " ehfle-: anc - : i te cul zre 

ro,. o: 25 - 27nC at Th-r.r Fto? rimd. 3Jrviw, cl e for7mction, tvr e of 

cal!-s rowh, c-n &.oot .... tio. were ctoi weeh:o cfter io_ lation. 

2) Effert of 2,4-7[ on tie coll's for-. tio.-. ci t~oeremc lenee 

Kx .lcnzs cii bose1 ':.efi.r: .'ere sm-iler to -t.-.ce iee= rii in sertion 1. 

Culture ineiio 	 s:rcl e'.entefi wit>. ",ericas :Jer,:r~tio,-nc- 2,/L-l and combi

nations of K i n 	 XA;. were comio-rei for celus esteilisn.eet (Tale 3). Five 

leaf pieces were 	 _'n _,u.t'e onto each fles.. "r--. were five re_ liocte 

flask:s 'e; treotTher.w nweeie~ltfe-	 2"-- oo- 12-hr poo 

perio:. :urviv- 1 , callus foroatio:: cc f ceilrs tv,:,e_ were observed 3 ,weks, 

after ircoculatit. 

, 	 llntn e r reeneration of c lantLFts 

Different hormones were incorporated to MS redium to determine an 

effective meic for lon7 term callus maintenance of cma!lus iniuced by 2,4-D. 

The followin7 treatments were 'tken fro. tne dif'rent protocols. Source of 

explants were nieces of calIi fro sectio- 2." 

a. 	 MS'
 

r-s + 0.5 :1' l
 

c. 	 MS + 0.5 mL'gl Ki 4 2 mEl 1- NPJ. 

d. 	 M-S+ 2 m,1- 1 
'i + 0.5 ma1 - NAA
 

- -i1
e. MS + 4 m71 1 	Ki + 4 m7 IAA 

f. 	 S + 0.5 m-1- 1 2,4-: + I ril- l B?.
 

- 1
g. ,L . - 1 z1- 1 	 ,AA + 2 rm HAP 
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Four ceallus pienes were inoculated onto ezh flas.. Tr.c:-=r were five 

replicate flasks *.rtreatment. Callus, shoot and root foraRtion as well as 

tn. relative 7rown of ce!lus were noteJ. Gr-cwin,- of callus was rate I to 

- with h\r-F nerc co t', er, -r'se cellus. 

z. 	 .nuction f callus fro:, differen:-t rerts of te rlant. 

iss e oa-,.nt fro. roo:.ts, S--:v%, jetioles, e.xpded an-iexp;nde 

leaves an- shoot a::ices were ex:is.- fro: aseftollv ,,ron seedlis of 

to-ato cv. Fiv)ex were !ltei f. 0.5 M iF. -,ts inoc ont.o -ejiu-, withi, om
 

[an 2 i .... . I . n ve l iate fjesks were
 
-..... 	 u:--_-ca%2 -, a.p: 1<-' .D-treiJ S.rvivoqi, clc formtiio~o, 

callus.... r-..e, shoot a-<.. root fo~rm: tio'n <ere note: we'e:r after inoculation. 

C. 	 Preli-inarv evalua.tion of in vitro ... l, shoot n % ious S..alt 

suOnleone aWit 
' ]Sonooe o:" ir :1.O'lv i!:. of ne-:r.nie i ,.=.e.. s 

ontoa -:oonelim surole-ented with 2.25, 0.10, 0.15, 

;E,'i> w .... v.-s inoculated 

sid~'2rs-"" 


.22, 3.', t.:', ' ....- '. The control was not suorlesentedwitn NaC!. 

There were - reolicae- fase, and tnree re: licat s perte 	 soot -:er 

treatm e.-I ! t :res were inta inj at 25 - 27)2 and l-hr pnotoperioi. 

Growt and .ualitv of t-e shoots were noteJ tnree we after innciltion. 

Results and -'i, .so 

A. 	 L :rish:-cno of :iea for callus injuction and mintenance 

1) Effect of' Vi ani C;i. J tneir combirtions on tona.tC leaves 

Caili were indaced in all levels of Ri ani -4. (Tobe ) ut Preater 

amounts were projuceJ in specific comninations of Ki anj NAA. 

Supplementinr NAA. alone in the medium has shown a high percent age of 

surival (1)0Cf) anj percent cal lus induotion (1C's) but with only slight 

derree of callus deNlopment. Mo sir"ificant differences wee Shown by each 

of the three levels of ,AA (0.5, 1 and 2 ppm). A sl iht decree (1.4 - 2.c) 
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of callus was formed, bein- - watersoakei type and slifhtly brown. At 0.5 

ppm Ki, a 12 survival was obtained but wit., only 2" callus formation.
 

Percent cailus was incre3sed to 52'W at concentration 1 and ppm but 

decreased o when conce.-tration .-.-- i.reased tD 4rv,-,- tne s of 

callus for-..ed was very;'siiht as c ,.d to exp! :ints inoculaecod on i A 

srulme-..etze.., relia. Frttercoe, c- lu. ws looe, friatle ,jrAwnt. 

Combinations of ri an3 .,AA produced callus of ool type with 

.ecnera_ poetn.tial. ,uc. caMi war- . .u]ar cc; ict and C'een cr crear 

in color. Percent survivil and callus for-tion wa-.s o;-ti.al et 0.5 pp.T Ki 

and 2 p .A wit;. - r,tin.- of for tre -e.ree f ca:llucin- (very profuse 

callus). o-'binations , , . 2 ppo . witn 2 tm Ri ra"- a 10 callus 

formation althouh percenz s-rvival (3.) anI de'ree of callus (3 - 5) was 

.lower as c .re to those in coor:,inatiDns with 0.5 Ki. Fe;ree of cal lusinr 

was 5.5 (:rofuse) st i rj" Ri .rlu: 0.5 T- .. :, butconly 3 -d o(alusinr 

all over t--e e::l-nt an -J cii-,- v rofuse) at 1 and 2 pn 1,'-.AA plus 1.1 Vi or 

0.3, 1 and 2 pr. UApoljs 2 pr: Ri. Survivl was reduced to sat 

combinations C;.5 and I rm :AA pIus 4 c. Ki. At 4 por Ki in combination 

witi 2 pp. NAA, only 4.:> of explants survived but all of the- formed calli 

which ware hard and compct anJ creamy and qreenish in color. 

Snoot formation was observed at 0.3 ppm 4A plus 1, 2 an 4 p7-n Ki. 

2) Effect of 2,4-2 oD the callus "Induction of tomato lea'ves. 

Callus estblisoent 

Callus was produced in all media suapplemented with 2,4-- (tble 4). 

Percent survival was hiph (92%, 80- and 54T) at 0.5, 1 and 2 ppm 2,1-D, res

pectively. Survival decreased to 72% whe-n 2,4-D increased to 4 ppm. Degree 

of callus formation was hi7hest at 0.5 ppm 2,4-D (3.2). The type of callus 

on media supplemented witn 2,4--, varied from nod:ular compact to loose while 

color ran.-eJ from crem to 7ray. Deree of callus formation usiin.. 2,4-D was 
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si-ilar to Vact formed usi' .5 MpoKi plus 2 - NA., bxt the type of 

callus on . ei was non-re'-neraiole, comsact preen2,4- 7lnt Eore 

and crea-, cslli were nited on meJia wit- Vi and AA. 

l.".. o o fr.- tei ._-allrr:, parts of tne plant. 

Toatc e :].a fro:mi taoe st-e, petiole, 7,mt:re ant immature leaves ant 

snot: apices V'to~ce li were a anI andom which noiur . co',paot, cream'y 

-reenish in color. e.rree of ca1esin. (4.2.) wEs hirhest in explants 

-o;"= in.. frD-n t!-e stem. The other es.an rh,.- sdmiar dei'rees- of 

cal-=ins- ( - _.) exCee:t for t-e root (1.1) (Tmie ). Shoots were forme 

on, CaJ lu-IS from". ic LIr_ lea.?- ex:' ten 7: tile StP- , ;an shoot 

aices. ts were als-) proj on stem e>T-

evau-'
C. Preli- i~nryv .tin cf in vitro se'eii- shoots on various salt 

supplemented media 

-0mott'e con-trol were w;-le z 
sume-lament? mei sh- s of salt stress rr.Tn 7,

:-e s o-. 1,eine 7retn, on a.Cl

snown sins rnoi Ir.,, caera1 

yellowinc, curlin, anid narrowinr of leaves, ste- ou]rin , tip burninis and 

death (Thble 6). SZeverity of symptoms increased '.ith tne concentration of 

iaCl. T1he loweot concentration of !aCl, 0.C6 K, proved to be_stimulatory to 

crowt;-, altonuLh plants also showed ceneral yello n. This experiment will 

b recated on liquid melium to enable us to measure the conuctivity of the 

medium as influenced by !'a-1 addition. 

The concentrations of tb-Cl which will ,euse in subsequent experi

ments of in vitro selection will be based on the results of the experiment 

on liquid medium. 

On-goin. Activities 

1) Stidies on callus maintenance and reren.--ration. 

2)Mutiplication of regenerated plants for in vitro evaluation of 

salt resistance. 
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Culturail
1. CLble r.juirej-,lt for culluo eLLAbliL;jirit t'or toifato 

Cittion ExIl LIt Cul Lure fpedij:j Culture requirements Remarks
 

Fadviiru)kivi eL :il. 10' 
+ Ki + IAA rooiri temperabLire(6 X S mm) ( )o('o+O)12 hr photoperiod 2 ppm Ni)5- 4 wks subculture Shoot £ornaation (4 pp~r. fAA + 

4 ppm Ki)

Behki and Lesley, 1976 leaves l-1S + NAA + 13A 220C, 16 hr photoperiod ho n (1 X i )
 

(5 di s-cof
5 fluf f - Shoot initi aition (I x 1-5M 
5e ter) BA + S'5X - AA) ,

Root initiation (1 _Xmeter)BA 1(F61,I
+ 2.5 X 1-ON BAA)

e .hkiand Lsley, 199A leaves + I ppm 2,4-fl 22 0 C, 16 hr photoperiod White friable non-reenrable 

(5 uisc a: 4 - 6 wks subculture
'j full ;iI- faleca11 U:3
 

le te r)
 
4) IAA 


Proftse root foroLIttion 
+ 1 pl)0 fAIA, 

HArd c,-I llus 
MS + INAA t- ~; 

Significant c:illu., .rowth
MS + 0.5 p!l 2,4- (white amd friable)Callus+ !ippm LAl of friable texture,

lihter in color and retains 
its re,'eririble siioOts3 
consistently when trans-

Karth ferrel to morpno, enesiset al, 1975 leaves ,S 10 pM iA 26°C and 70S JR Multiple shoot differen1AAin Mu ndif,(disc ot- ~in-Sho en(disc of f[AA5 16 hr photolperiod ' uurj d i:,- '1 2 + KI I AA0 )O Ix) tiation 
o t f r tl i

meter) or 4AA 0 snoot f i" ,+ 0. 1 aM :,';i t i n S o t a d r o i i f r n 
+10jM [AAi n Shoot ani root diffe ren

+ 0.1 )2 IAA Shoot and root differen-

Aa or Z a , } tiationComplete plant regener
ation frou c:,1lus 



!ab1e 2. Su-.ary of eia tre aTen ts. 

14S 

-2 .,-T4 T I-is 

77 


2 t~
3 


-. 


Tic MS 


:12 M1 
1.5 


214 MS 


15 ,Ms 

T16 .s 

TI7 MS 

'18 t.Is 

719 E 

T20 Ys 

02 


0 
0 

0 


0.5 

0.5 
0.5 

1 


1 


2 


2 


2 


4 


4 


4 


00.0 

1
 
2
 

2
 

0.5 

1
 
2
 

0.5 
1
 

2
 

0.5 

1
 

2
 

0.5 

1
 

2
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Table 3. Effect of Ki and [A on callus inJuction in tot=-o leaf explants 

in vitro 

-
rowtn Hrne. rercent Percent Z)e-ree of Ca!!-s T,[e Snoo
 
i rvva] Callus OallusC
 

0.5 0 20 0.2 w'nit, fria D 
1 0 l C 1 white fria:*ie C 
2 0 1919 1 sl. brown-, loose 0 
4 O- 5:) 1 sI. bro,.'n, loose . 
0 0.5 1X 109 1.4 sl. brown, water

1 1i 109 2.6 sl. brown, wter- . 
son ej 

2i03219" 1.75 si. bro.., wtr- C 

C.5 0.5 19: 109 4 whIite and -reen 

0.5 1 109 100 4 crea-, 37n1 cDyp'n.ct C
 
0.5 	 2 ICC 109 6 crea. anJ green 0 

nod'ular co-a.act 
1 0.5 9. 109 5.5 crem-7 con pt : : 
1 1 10 109 3.4 'reen an trc;n J 

cornpact 

1 2 1,9 10D 3.4 creT. and bro;,. 
cornoact
 

2 0.5 3D 109 3.75 crea. nodular 1 
conoact
 

2 1 3 100 4 bron.n hari
 

2 2 3D 10D 4.25 sliFcht brown and 0 
ocoact 

4 0.5 4D 67 5.5 conoact creac 2 
4 1 /-. 50 5 conpact green 0 
4 2 43 109 5 crea* hard and 0 

conronact
 

a 	 1 - very sliht callus
 
2 - on tian half of t2e explant
calli t:.-re 

3 - c-allus all over tnE explant
 
4 - sliihtly profuse callus
 
5 - profus3 callus
 
6 - very profuse callus
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Table 4. Effect of 2,4-D anI co'.:tination of Ki ani I;AA on tr-e indu:tion 

:f callus of toatm leaes in vitro. 

irea-ent Ferce -Lrree er-e.t of CGa!lus Ty.s 
Survival C!IIus 3-3 1s for-

V-- t I.. 

Con.olo I 10t 
(MS only) 

I DD.5 Pewe w anJ1w t. rsoa-:eI 
some are coy Dact, 
crea-

BD10 2.3 ,V'ate:'s:ed ale cam
2, -- pact, cren:. nJ 

slirht brow': 

+ 2 m:7 1-1 84 102 5.I2 Waterszar:c3 -ni fri-
2,4-L-D ab'le wnit i- crea

, + 4 m7 1-1 72 100 2.S-' olula, ca..:.lt, Some 
are watiesV-:e., 
crea:: ani o. ie 

." ., -11 vi 76 1.)2 ... du!er crea- c-T:ract 
+ 1

2 m ! - I i 3L 102 I.) Crea- comnpac' 
+ ".5 nZ i !A 

a - verv li-ht callus 
2 - callus ore tha-n hell of the explant 
3 - callus all over tne explant
4 - slightly pr.f..e callus 
5 - profuse callus 
6 - very profuse callus 
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Table 5. Callus induction and morphoenetic response of the different plant
 

parts of t.mat 

Fxplatnt Source Percent Percent Deree of Callus Shoot Root 
Surviv.'a!ICallus Callus for- 7 'e (average) 

uation 

3oo iJ1 1.1623 	 '' 

Stemb 100 10. 4.4D 	 &onmact 0. 05 0.95 
cream & 
rreen 

Petiole 35 103 3.32 toula 
co-4dact 

-r 

cream S
 
bro;.,:-l 

Leaf 80 1D 3.21 oi-ular - -

Com0act 
crear 

Leave.- near 10 109 2.13 Compact 0.C2 

thLe Snm)ont cream 

Soot aCex 50 109 3.0 	 Co-,pact 1.64 
cream S 
green 

a3 	0 - no callus
 
1 - very slirht callus
 
2 - callus nore than half of the e:plant
 
3 - callus all over the explant
 
4 - slirhtlv orofuse callus
 
5- pro-fuse callus
 
6 - very profuso ,allus
 

b ken fro interme tissues bet'een first 2 expanded leaves 
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Thable 6. ualitative assessment of shoot tops of tomato cv. IP to NaCI 

suppleente media 

Treatrent Percent snoots showing salt stress svm-to-s 
(.aCl in E E 1 .... n,. Leaf curlinr/ 1i burn PLeth 

narrowin 

0.05 - l9i.3 

0.10 ,X_.0 19%0 33.3 33.3 

0.15 1:.0 i2.c 6.7 .3 

0.20 107.Y i2 . Ix.0 5. -

0., 5 , ,.0 iOD.i 100.0 &$.E 

0i 3 D.O .~X 3 0 Di1: Dl~ C)9. 

0.35 100.0 10.0 103.0 101.0 55.6 
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