o a al a o/ a o a o dd
Syun ufd7. 2548, MmIneuaUBIMITI FINcRTFaIgINeIMINUudIvead Bas 8 Wugh
WininhaRinauansaiu. InotinuiSgyaninemaasumiadia s donyls
VUNAINGIAG AMINOAUYOULAU. [ISBN 974-666-699-1]
Jd' - o d oo
owdmfEnnIneniivus : sras. filins 13,
IA.A5. U 9ONA0Y,

T9LAT. AN BITAUA

unAnte
70980

mnﬁuTmmzwnwﬁmmﬁvﬂgnwnammuamu‘lv’a’am'zzmsmﬂﬁ% Wrlgnan
yiafiu n?ouﬁueiahamuﬁuiﬁuwzﬁmmauﬁumnmﬂdwﬁ'uﬂw'lv’fﬂnnzmwmiyﬁﬁm
Wiu msfnni Idauiiuemeansslumnmlsafouunslunnmls Tnsiiaguszaediie
Anvansmevutueamenisinsunsfugndnofidwyvesdafaaiuiaie A&y
Wnaumndefu uazdeAnumTinanh dmiulflumsszdumsnmiwesdsdas

mamagesii 1 Amnludeunaasefimnaiyls aaznuaseand iminndoveuuny
FTUTNIABUNNT INUDUABUNGENIAY 2546 TNUHUNIINANGAUUY RCBD $112U 6 41 fled
A fie Y3anh 3 sz fle T field capacity (F.C.), ¥, available soil water (A.W.) 4z '/, A.W.
ilodu B il Wufdadaa 8 Wuf Ao Tainan 9, KK 60-3, Tifton-8, ICGV 98303, ICGV 98308,
ICGV 98324, ICGV 98330, uaz ICGV 98353 Tanilgndadealunszanegimsanszuen fhidu
Fusudnmne 25 o, unzga 75 . fudeyanien il UsinaraeTsiod, SPAD chlorophyll
meter readings (SCMR), ﬁﬂa‘llm‘lfT (leaf water potential; LWP), ﬂ?uwwfﬁuv'ini (relative
water content; RWC), 511411111], vfuﬁ\u (LA), é’mﬁf:uﬁ'lu (LAI), specific leaf area (SLA),
ms1i (WU), SR8IMYBITINABAL, 1INFINNYDIAY 1DZBIRTTNBLYDINANER Taof
91y 30, 60 uUAT 90 Tumdasen draneRl¥mihd Fe. Sanududuvesnaslsiadtuly
MY 9.23, 10.06 UAT 9.43 L g/ml MUAIAY Tuvaziidadeed 85U Y1, AW. fin
WuduvesnaeTsiadulumiiy 921, 10.12 uax 9.16 4 giml audrdy Taoiieny 30 ni
son SaRmaRug ICGV 98353 uaz ICGV 98324 HnududuvesnnsTsiladlulugefiqa
(M1l 9.53 L4 g/ml BIUA1 SCMR fieg 30 unz 60 Fundsien drdeei 183w 1AW, &
f1 SCMR 0y 49.97 une 43.74 Tuvairfidadaei 83 E.C. fif SCMR iy 43.63

uaz 41.59 awddy Taohoy 30 Tundaen MAmaWug Tifton-8 LAz ICGV 98324 fifin



170980

d

SCMR gafiqainiy 48.83 unz 48.87 iy fieny 30, 60 uaz 90 Sumdwen §aaaad
Winh Iy AW. i LWP iy -0.94, 036 1ag -1.07 MPa Tuvariigrdaedi 185
F.C. fi01g 30, 60 1o 90 Sumdsaen e LWP iy -0.27, -0.17 uaz -0.33 MPa AWdWY 71
91 90 Tunden t';":ﬁmﬁuf ICGV 98353 U0 Tifton-8 M1 LWP quiiqauiniy -0.34 uay -
036 MPa ATMAAY Ti01g 30, 60 Uaz 90 Tundssen dadaeR I8N Iy AW. Tiflh RWC
AL 72.24, 90.60 unz 66.34 % luvairiigraae 185U F.c. ey 30, 60 Uz 90 Tumds
a0 d2dmaTin RWC iy 94, 84, 94.81 UaZ 90.12 % muddy Tauiieny 30 ndsen
Wuf KK 60-3 unz ICGV 98353 §if1 RWC gefiqainiy 92.06 o 90.77 % mmddy
msﬁnmé’mt’(mg1u"3nm§';'lﬁtﬁu'hﬁa1qtﬁutﬁ'uﬁ'18tnﬁ'lﬁ?uﬁy1ﬁ FC. i$mamlumiiy
151 ludedu, 'ﬁuﬁluwhﬁ'u 322.1 A5.9U.ABAY, aswﬁ'ﬁuﬁlmﬁﬁu 6.51, ¥IFINNI
VoAU 13.58 niudDdY, ﬁymﬁnuﬁwmﬂnwhﬁu 1.84 nfusedu, S1uudninidy 7.6
Andodu, Swundaminy 1.8 winnein, 1f1nﬁn 100 @AMy 39.9 nw, ﬁ’mﬁ'ﬂﬂnuﬁa
wiviy 6.7 niudedu, nlefifudnzonzvidy 715 % wasdyiliuReidy 030 de
Whsudioududrfod 185mhi Fc. udh drdeeildimig ', AW, fisiama q dinh
sdniivthAgnanda (p<005) e lRuniwnluridy 106.6 Turedy i luniiy 2221
. Aody, asrvifuiluidy 1 54, WIFINMNINWORUMITY 526 niudedy,
umummwammmnu 161 afuAndw, Hinuinoiiy 2.2 Hndedy, Suaudaniiy
1.2 wdadein, Yinin 100 wdamiy 185 ndy, umunﬂmmamwﬁ'v 1.2 nSuredu,
wlefiFudamsnzmzviiy 48.0 % unvawmummmmu 0.14 drdmeRil@ig F.c. fieh
SLA i1y 120.10 As.9.A803Y unvmumn’mmwuummgnm'ftm (p<0.05) dieWvudiy
Audrdoad 185 /, AW. %5 SLA 01f) 148.49 a3 5. doniy tatuvesindeduy
et admeit 185 ! 1, A.W. fifidu 0.21 mmmmmwuuﬂmq;mmnn (p<0.05) iif®
Foududadaai 185 mhd Fo. ey o011 dafeei 185 1, AW. fifn WUE
MY 1.10 nFuABATL.AONN. mmn’namwuumﬂmmmm (p<0.05) iiiefoufudamit
B5mird F.C. Saiidoidy 137 n3unRoATY.ABUY. '[numamwuq KK 60-3 ung Tifton-8 i
fi1 WUE qemmuqaummuuuﬁmmmqmnmumtmnu 1.31 ung 1.30 AurBATY.ABN,
irdadn 9 nomvesdadaed s AW, hiuasdramandanindadaei 185
F.C. sndusmidmauly, 'ﬁuﬁ‘lu, SLA, 1f1nﬁ'nuﬁwms1n unz WUE @aiinuvidy 107.8 1
ABAY, 222.3 Ao ABRY, 148.53 AT.a0.ABNY, 143 NUABAY LAY 1.13 nfuroAs.ABIY.

v [ 3 v ¥ .
mudAY filiih ia 14 hiuandwiududadaed 185 mhi ', Aw.



170980

manaaedfi 2 luaamlifmnaiyls auzinuasmand  wninodoveuunu
s.,m'mﬁaum]ﬂ‘ﬁmuu 2546 UASIINIOY 2547 MAURUMITNAABIUVY split plot ITUIU 6 1
310011 main-plot $97 3 32¥y Aie F.C. 7, AW. uaz '/, AW, Wufdadnadiu sub-plot i 8
¥t fie Tainan 9, KK 60-3, Tifton-8, ICGV 98303, ICGV 98308, ICGV 98324, ICGV 98330,
uaz 1cGV WWifudeyama q mifeusunumanesdi 1 uennntideTamiu@nBne Aandn
Y833 IN ATMINLYEIIIN HoEdAnIMsAy Tavessin wudh feny 30, 60 uaz 90 Tund
won SaRmidTINNA Y, AW, i1 SCMR 0y 42.01, 47.44 uaz 46.07 AWEAY uaz
mmuqqmmaaﬂm‘lé’suum F.C. afniiviodfgmendn (p<0.05) #afieng 30, 60 uaz 90
SundaseniiAn SCMR 1fiy 41.42, 43.18 10T 45.45 MURIAY raaeft Wb # F.C. it
LWP g RWC ganhegniniudfgmuada (p<0.05) domoufudrfra@smhn Y,
A.W. TauWug Tainan 9 §ifin LWP unz RWC ganiiufBustniiiofifemeada (p<0.05) i
mmﬁmﬁmﬁ'xﬁmmﬁ%’m{ﬁ F.C. #snuly, ass¥iiRuRlY, SLA, uazuaadnmuesdu
qanheguihisdhgmuada (p<0.05) dofoufuivesdafn @i Y, Aw. Taod
A 185 F.C. Snanlinoiidy 14.6 Hndedu, Snaunidadeiinmiy 1.5 widasein,
din 100 WAy 48.7 a3, wonAaRnTaviiy 2482 ATandudeld wasnlefiiud
AZIMENIAY 69.0 % unzn'1mt’iﬁg«n’hadwﬁﬁuﬁﬁqmqaﬁﬁ (p<0.05) oMoy
A& '/, AW. 3 1ERnaiiswaniindeduniiy 9.7 Hndedu, suaundeadednmiiy
1.2 windodn, vmin 100 aiawiey 36.6 ndy, warAeRmTaty 126.1 Alanusels
unsnlofiudnzmenify 61.9% TaedadaaRug ICGV 98353 uny ICGV 98308 fif1 HI qa
figadsfinuiiu 0.39 unz 0.37 awdiiy Wi Tifton-8 LA KK 60-3 fifi1 WUE qmqﬂmu
vy 2.22 oz 2.18 niureaTi e, awdwy fierg 90 Tundaen drdmai @i
F.C. finwiin 2040 unz 4060 uAAT SaamSMmAMIMUNNINYesINgInTIBENi
Vodgmnda (p<0.05) dofoutudiBeed i, Aw. frsfunnuinridiu wuf
ICGV 98308 itaz ICGV 98353 fimammunniuvessngafiqa ddifuiiy 0.35 unz 034
s fonu Ay Ammuiniuvesndadned 8@ Fc fimganiidadesd
s Y, AW. soniioffigmenda (p<0.05) Wuf KK 60-3 uaz ICGV 98324 iifin
AmiAnvesTImnniiga rdmeRI8TInh A Y, AW. W 1CGV 98303 fisasimmiAuTaves
sngaiigadaliimfy 0.49 andeiu Ariadnuazdn 9 vosdrdeaR I8TInh A 7, A w. i
unmhqothqﬂﬁuﬁ'lf‘\’tgm»1ﬂﬁﬁ‘h]mnf\'fa’mlmt?')ﬁm'?ﬁﬁi'mfﬁ F.C. untiusih LWP fieng 30

° g 1 .’ o d
DAE, mmumaﬁmﬂﬂ UasHIMUN 100 Laa



Ratchanok Mikaew. 2005. Physiological and Morphological Responses to Drought Stress of 8
Groundnut Cultivars Grown under Different Water Regimes. Master of Science Thesis
in Agronomy, Graduate School, Khon Kaen University. [ISBN 974-666-699-1]

Thesis Advisors : Assoc. Prof. Dr. Nimitr Vorasoot,

Assoc. Prof. Dr. Sanun Jokloy,

Assoc. Prof. Dr. Chutipong Akkasaeng.

Abstract

170980

Reduction in crop growth and yield invariably occurs under water stress conditions.
Different crop species or even varieties have differential responses to any given regime of water
stress. A greenhouse trial and field experiment were conducted aiming at studying physiological
and morphological responses of some peanut varieties receiving different regimes of soil water-
and studies water regimes for evaluate of water stress in peanut.

A greenhouse experiment was carried out at the Field Crop Section, Department of
Agronomy, Faculty of Agriculture, Khon Kaen University during January and May, 2002.
Combinations of two factors were arranged in RCBD with 6 replications. Factor A comprised of
three levels of water regimes; field capacity (F.C.), 2/, available soil water (A.W.) and '/3 AW,
Factor B comprised of 8 peanut cultivars; Tainan 9, KK 60-3, Tifton-8, ICGV 98303, ICGV
98308, ICGV 98324, ICGV 98330, and ICGV 98353. Peanut plants were grown in cylindrical
pots with a diameter of 25 cm and a height of 75 cm. The following parameters were recorded;
chlorophyll content, SPAD chlorophyll meter readings (SCMR), leaf water potential (LWP),
relative water content (RWC), number of leaves, leaf area (LA), leaf area index (LAI), specific
leaf area (SLA), water use (WU), root:shoot ratio, above-ground biomass and yield components.
Peanut plants grown under F.C. had leaf chlorophyll contents of 9.23, 10.06 and 9.43 [l g/mlon
days 30, 60 and 90 after emergence (AE) , respectively, while peanut plants grown under 1/3 AW
had chiorophyll contents of 9.21, 10.12 and 9.16 A{ g/ml on days 30, 60 and 90 AE, respectively.
On day 30 AE, peanut cultivars ICGV 98353 and ICGV 98324 had the highest chlorophyil
content of 9.5 £ g/ml. SCMR for peanut grown under l/3 A.W. on days 30 and 60 AE were 49.97
and 43.74 while those under F.C. on days 30 and 60 AE were 43.63 and 41.59, respectively. On
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day 30 AE, the cultivars Tifton-8 and ICGV 98324 had the highest SCMR which were 48.83 and
48.87, respectively. LWP of peanut plants on day 30, 60 and 90 AE under l/3 AW. were -0.94, -
0.36 and -1.07 MPa, while those on days 30, 60 and 90 AE under F.C. were -0.27, -0.17 and -0.33
MPa, respectively. On day 90 AE, peanut cultivars ICGV 98353 and Tifton-8 had the highest
LWP of -0.34 and -0.36 MPa, respectively. Peanut plants grown under ‘/, A.W. on days 30, 60
and 90 AE had RWC of 72.24, 90.60 and 66.34 %, while those under F.C. on day 30, 60 and 90
AE had RWC of 94.84, 94.81 and 90.12 %, respectively. On day 30 AE, Khon Kaen 60-3 and
ICGV 98353 had the highest RWC which were 92.06 and 90.77 %, respectively. Morphological
studies indicated that at harvest, peanut plants under F.C. had 151 leaves per plant, 322.1 cm’ of
LA/plant, LAI of 6.51, 13.58 g of above-ground biomass/plant, 1.84 g of root dry weight/plant,
7.6 pods/plant, 1.8 seed/pod, 39.9 g/100 seed, 6.7 g of pod dry weight/plant, shelling percentage
of 71.5 % and harvest index of 0.30. As compared to those receiving water at F.C., peanut plants
receiving 1/3AW had significantly lower values (p<0.05) of the following parameters; 106.6
leaves per plant, 222.1 cm’ of LA/plant, LAI of 1.54, 5.26 g of above-ground biomass/plant, 1.61
g of root dry weight/plant, 2.2 pods/plant, 1.2 seed/pod, 18.5 g/100 seed, 1.2 g of pod dry
weight/plant, shelling percentage of 48.0 % and harvest index of 0.14. SLA of peanut plants
receiving water at F.C. was 120.10 cmzlg and this was significantly higher(p<0.05) than that of
the plants receiving water at '/3 A.W. which had SLA of 148.49 cmzlg. Root:shoot ratio of peanut
under l/3 AW. (0.21) was significantly higher (p<0.05) than that under F.C.(0.11). WUE of
peanut under l/3 AW. (1.10 g/mzlmm) was significantly lower (p<0.05) than that under F.C.
(1.37 g/m*/mm). WUE of 1.31 and 130 g/m’/mm for peanut cultivars Khon Kaen 60-3 and Tifton-
8, was higher than those of other peanut cultivars. All recorded parameters for peanut plants
receiving water at zI3 A.W. AW were not statistically different from those receiving water at F.C.,
except for number of leaves (107.8 leaves/plant), LA (222.3 cmzlplant), SLA (148.53 cmZ/g) root
dry weight (1.43 g/plant) and WUE (1.13 g/m’/mm).

The second experiment was conducted under field condition at Field Crop Section,
Department of agronomy, Faculty of Agriculture, Khon Kaen University during November, 2003
and April, 2004. Two factors were arranged in a split plot design with 4 replications. Three levels
of soil water regimes; F.C., 2/3 A.W. and l/3 A.W., were the main plot. Eight cultivars of peanut;
Tainan 9, KK 60-3, Tifton-8, ICGV 98303, ICGV 98308, ICGV 98324, ICGV 98330, ICGV
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98353, were the subplot. The same parameters as those in the greenhouse experiment were
recorded. In addition, root depth, root length density and rate of root growth rate were also
recorded. On days 30, 60 and 90 AE, peanut plants supplying with l/3 A.W. had the SCMR of
42.01, 47.44 and 46.07, respectively and these were significantly higher (p<0,05) than those with
F.C. which, on days 30, 60 and 90 AE, had the SCMR of 41.42, 43.18 and 45.45, respectively.
LWP and RWC of peanut plants receiving water at F.C. were significantly higher (p<0.05) than
those of peanut plants receiving water at l/3 A.W. Peanut cultivar Tainan-9 had sigqiﬁcantly lower
(p<0.05) LWP and RWC than other peanut cultivars. At harvest, peanut plants supplied with
water at F.C. significantly higher (p<0.05) leaf number, LAI, SLA and above-ground biomass as
compared to those supplied with water at l/3 A.W. Peanut plants under F.C. had 14.6 pods/plant,
1.5 seeds/pod, 48.7 g/100 seeds, dry pod yield of 248.2 kg/rai, and shelling percentage of 69.
These values were significantly higher than those supplied with water at l/J A.W. and peanut
plants had 9.7 pods/plant, 1.2 seeds/pod, 36.6 /100 seeds, dry pod yield of 126.1 kg/rai and
shelling percentage of 61.9. Peanut cultivars ICGV 98353 and ICGV 98308 had the highest HI,
which were 0.39 and 0.37, respectively. Tifton-8 and KK 60-3 had the highest values of WUE
which were 2.22 and 2.18 g/mzlmm, respectively. On.day 90 AE, peanut plants at F.C. had
significantly higher root length density (p<0.05) at 20~40 and 40-60 cm as compared to those at lI3
A.W. at the same soil depths. Peanut cultivars ICGV 98308 and ICGV 98353 had the highest root
length density which were 0.35 and 0.34 cm/cmz, respectively. The value of root depth of peanut
plants at F.C. was significantly higher than that at l/3 A.W. Peanut cultivars KK 60-3 and ICGV
98324 had the highest value of root depth. At l/3 A.W., ICGV 98303 had the highest root growth
rate of 0.49 cm/day. All parameters recorded for peanut plants under 2/3 AW. were not
statistically different from those under F.C., except for LWP on day 30 AE, number of seeds/plant
and seed weight/100 seeds.



