v ! (]

° -~ - o 4 o-'
Havaldn1iseiauaanigi q';qma::nanamaammaaqmﬂﬂuq da.5

(Glycine max L. SJ, 5)

“( (v(
u1d1IuITAN Tﬁﬂaquﬂwuq

(4} L} [] ’
3wﬂwﬁwuautﬂudvuwﬁqvaqn1san31ﬂ1uwﬁh§ﬂﬁﬂ?mm13wﬂ1ﬁ1ﬁasuw1ﬁh§n
4
ARG nuAidn s
v a a Y ¢ - Y
UaMAIMENAY WA NI INEIa T
N.fl. 2526

ISBN 974 = 562 - 391 - 1

011120 .
| 148280



EFFECTS OF WATER STRESS ON GROWTH AND YIELD OF SOYBEAN

(Glycine max L. SJ. 5)

Miss Nawarat Chaisompongpan

A Thesis Sutmitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
Department of Botany
Graduate School
Chulalongkorn University

1983



[TIN |
W?ﬁﬂ?“ﬂﬁawuﬁ Nﬂﬂaﬂaﬂq1“ﬂﬂﬂﬂﬁﬂaﬂ751QgﬂuauNﬂﬂﬂﬂﬂﬂﬂﬂ?lﬂaﬂﬁa1ﬂwuq GER 5
(Glycine nax I, 5J, 5)

¢ ¢, ¢ )
Tas UE1IU25 AU 1ﬁﬂaquﬁﬁ%§ -

¢ ;,“1
naddn W nuAndas 5

Al ¢
213150MT0e1  589A1dAI19190 AT UTeRus BunsTada

v a q v - ¢ a ) - wvg Yo oa Q vy ﬂ ! 4
VUM INDI[Y QﬂWGQﬂimuwﬁﬁﬂﬂﬂaﬂ aguﬂ1WUU3Wﬂ1UWU6Ul udunuIgal

[ L) v
nwsﬁnu1w1uwan§ws U s ramIue

ool pona doaa v
oS L o . _ _ fOUAUGMAMEIAY

¢ . LN
(38381dn3131598 09, qUssfes yuuaa)

a a ¢
AL NTTUNTIT AU M TIUNUS

R IS

WS L G G GW EE S G G e el S R Gt mm G e g

4 o "0‘
(583f1dnT13158 wesal Blusnw)

UY5861UNTSUNIT

_J%O ﬂ/mnfq/_____.nssun'n

(uﬁaﬂﬂwams1qwsﬂ n5.M57 %unsﬂsnn)

AJQiGVA ) 29)7*\5N/2/22*7 _ nITuns

s mem eme  we S um GmA s s G me e mme e

(saqﬂwaﬂswaﬁsﬂ n7.U58Aa" auwsTaRﬂ)

Q £ va a TR - ¢ a )
aﬂa"ﬁﬁaqumﬂﬂjﬂﬂqaﬂ ?ﬂqaiﬂimquiﬂﬂﬂaﬂ



v ¥ a ) ¢ ":. - o :0 4 v’
VI8 MBIUNUS Naﬂaiaﬂ113ﬁ1ﬂuaﬂﬂﬂﬁ1lQsmuﬂﬂlh“ﬁﬂﬁaﬁajl“ﬂﬁ@ﬂ1ﬂ“uQ‘aQQS

(Glycine pax L. SJ.5)
é o v ¢ o . ?
anan uedrImITan  loodunarivig

‘J’ < ¢ - 'Y
813155 A¥Y  583M1dN513158 9. UseAus 1 Bunslwda

~

(4
103l Wy neddns

Jn158nwn 2525

o !
umnanga

Q‘ -« ’: - ‘ . «
oimusiiusrosuranis fowaTae HaB8dN1 Iz IPUIABNIT LTy
' o.? . ?
,uasuanaﬂnaqﬁﬁtwiaqawﬂwuﬁ d9.5 (Glycine max L. SJ.5) Tnouyantinnaes

L vi v vyd 0
sontilu 6 ngu Taolvdatndaslesianrisnimudisznznsiadynie q 3 ssox Ao
v v ) X

v v
¥INUTTE Bz 8aNAN, BINUITEDEAANA, BINUNTEDE pod filling, ulnduaday

[] [} ]

] . s
j&ﬂﬁ‘(ﬂu1n#§ 22,74) AaeANIINAAEY 1 nqu, wamiu eyele 4 Aga. wasngu

’ J - . o ' :
control ( MNYUN field capacity ) on 1 nau Aanaluu
' (] v Y ]

g 4 - o . o
N15AaaINsaf 1 W nqamlnsbdnrizeanuniy cycle Hwanans
: 3. L
tadguazrandngaaatvaeunniign fia Miey 86 Iu Avilnaange 42.96 (vuRLams,

::l Q “.0 0‘:0“ o

wunly 8,12 a1513tZunLung, wimindn 2.3 NI, UIMINUMS 0.59 NIN,
¢ “'. o ] d“".oa
AUasLBuAnISAnAN 16.14%, 3WUMLNAN 2.50 Luan/ai, UIMUIALNaN 0,06 -

. < Jd < L]
asu/inan, dratdamtuantasoiandn 46 4, aasn1siadgueLuan 0.0012
) v { w )
o L o )
nsufiuan/ A, Usialdsauluiuan 138.67 Naansu/uwaindn 1 nsu Feussnin
. . N do . @ o & ! 4 "u. { .. 4 4 o
cantrol” ggrsinisdiny dmsungailasunantush Aasesasan fie Anwgs
. d : o - d <
48,78 LTUALUNT, AMWIULANAA 6,30 Luan/au, ¥I9L@NLuARLATQLANRD 43 N,
. [ B [ ] ]
o < ° 4 o &
ANTINITLATNVAILNAN 0,0025 NTH/LNAR/IU BanIN11 control ap19IhiBAIND
. 'u v.J .c 8" [} 4
dsun19Trdn12sp1nu s oz a1 L aauanmiulyralausanaiesin control

I's ¢ [} ° "!'l ] v. (] [ 'lj 'o {'0.
LJastguanIsuuanITadLl faan uaauﬁmsnﬂnuwuaqqnnquﬂnl1unquw1n1Uﬂ11u UaI
] v

v
anavarnnaulnsudniltsomulssauna 504



¥ 4 #L ' d
ﬂ‘\‘i'ﬂﬂﬂﬂs\ﬂ‘iiﬂ 2 W nqmﬂﬂsumw L Nﬂ’l‘ilq M

§n p NI

49 60.22 lﬁuntuﬂs, wuw1u 14, 89 A191LTURLANT ua1q 58 U, u1uunﬂn
. [} [} [}

1.94 nsy, e 1,07 A3N iqn1n11 control aﬂ14uuﬂﬂﬁﬂq aounqun1n

LA "o ﬁ § a’ u 4 « a
sudn1IzzanutLle cycle HNTTLASPAITAIAINT A AAIMES 69.92  LFUALNNT,

v 1] '
o

". o o .’. v v o $ d o 4
yundn 2,69 ATH, UMUNUKI 1.52 NTH i‘wamn’u control B8HUIIN mhnq;

v - . ‘:ﬂ o Q.-J 4 4 . -
1uﬂ1uﬂaﬂaﬂ nqu“‘ﬂﬁuan118ﬂ1ﬂUﬂl u cyecle uﬂ@ﬂaﬂﬂﬁ“ﬂﬂ fla AWNULNAN

o v o a - o o [ L) L
5.00 LNAR/AN, 8ATINISLATQYAILNGH 0.0032 NATH/LMAN/, Usnalysaulu

o l‘. L] 4 .»..
Lutn 8h.30 Dadndu/uamingn 1. ady, grataarfiadetsduiindn 31 9 dean

' .du...o .0.4“0 5..\4 4 de .
N1 cntrol 88 NUBETAY a1wsunquw1QSUﬂ11u un% AKaTadAINT fa HANSI

a L] o ¢ @ ! slld a d o
N15135QB83LNAN 0,0036 ASH/LNaN/ N, ﬂ14t1aﬁwlnantqsmtnudh 28 M,
- - < QQM”O ‘© v ' '
Ysuralusaulutnan 76,94 Naansu/uavupdn 1 NsA §9u80071 control 88719

do 4 O .. [ J ':v o ! j“o :
nusdngy uAsuILLNaAa sumint1an lauann1991n control  NQEWlATUANTIE

v !

! o
 IGRUSEELLE Laed7y pod £f111ing  Hgrstramiuantalgiudn,

. < YV ow d - o « ¥ '
AuULNAN, UIMUNLAAN wasy suralysaululsanussnid
] [] U .
. o - - <
control ag1dIAAYLIULALIA Tun1TnasdnTn 2 U LuN1TNNAgITUBN

1 nqu fio nquwﬂqnluanﬂautﬂ5151ﬁtﬂnu nauign nu111wua1un14q1n cantrol
l ]
unudy unaﬂ11nwstasmvaqtuanuavﬂsuwmIﬂsnu1utuaﬂ§4n11 control 881

gy FaudunaTusmluciats 2 ada nﬁnaﬂﬂsuqmiusﬂu1utuaﬂnaqnaxnaa4

naugmissunm 50%



Thesis Title Effects of Water Stross on Growth and yield of Soybean
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Abstract

il
—— o

An inveetipation into the effect of watex: stross on rrowth end
yield of soytean (Glxc*,gg; pax L. 87, 5) heg been carriod out in six
different trestnentes Threo trostrents were plente subjocted to weter
stress ot different staces of prowth 3 flowering etage, pod formation
stage, and pod filling stace.: The fourth treatment wae subjected to .
low soil moisturc content (22.7¢) throughout the eiperiment, the fifth
one woe subjected to cycles of water strese and the last one was control
(s0i1 moisture content at field Cai:acity). This research was.done at
two different seasons, The results were as followss

BExperimentI, Plants subjected to cycles of water stross
revealed greatest reduction in growth and yield at the age of eighty;-
six days, with 42,16 centimeter in height, 8,12 square centineter léaf
area, 2+3 gram fresh weight, o, 5geran dry weight, 6.14 ¢ pod formation,
46 days pod filling time,2.50 séeds/plp.nt with 0.06gran/seed and 138-6?
milligran/pran fresh weight of protein content of seed and geod growth
rate was 0,0012 gran/seed/day, which were significantly lower than
control. Re.sults obtained from plants sutjected to low soil mciéturo
content were as follows $ 43,78 ceniimet_er in heipght, 6,30 seeds/plant,

43 daye pod filling time,0.0025 gram/seed/day seed prowth rate.



These Jere also cipnificantly different from control but less than
plants subjected to cycles of water stress.e Plants subjected to water
stress at different stages of growth showed no difference from control.
Mitotic index of leaf cells during stressing period of all treatments,
except plents subjected to low soil moisture content, was about 50%
reduced from that before treated.

Expériment II, Plante subjected to low soil moisture content
shoved grestect reduction 1t ¢rovtl, with 60.22centireter in height,
14,89 scvare centineter lesf arcea at 58 days after emerrence, 1.94
eror fooek wel T, 1407 rrcﬂ crvoveipnht whiel vere significently lower
thir eontrol. Plants sutjected to cycles of water ctrese were less
affected, they revesled 69492 centireter ir *eifht, 2.69 ¢ram fresh
wei nt, 1452 pran dry weipht which were olso eignificantly lower than
control,

Yicld of soybean was most affected by cycles of water stress,
with 5.00 cceds/plant, 0.0032 gram/sced/day seed growth rate, 84.30
nilligran/grar fresh weipht of protedn content of seed, 31days pod
filling time. These were significantly lower than eontrol. Plants
subjected to low soil moisture content was less affected in.yieid,
with 0,0036fran/sced/day sced growth rate, 28 days pod filling time,
76 .94 millipgramfgram fresh weight of protein content of seed which were

significantlylower than éontrol, tut seced number and sced weight were
not difierent irom controle Plants subjected to water stress at pod
filling stayc deménstrated thot pod filling tine,
seed wundor v protein content of seed were alco significahtly lower

then controle



In this experiment II, one more treatment ; which Rhigobium
was mixced with sceds before sowing ; wae added. It was found that
seed growth rate and protein content of seed were significantly
higher than control but percent pod formation, pod filling time,
seed number and seed weight were not different from control.
Protein content of seeds in both oxperiments was about 50% lower

than those before planting.
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