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Teerapong Tonusin 2006: Effects of Water Stress at Different Growth Stages on Chlorophyll
Content, Growth and Yield of Maize (Zea mays). Master of Science (Agriculturc), Major Field:
Agronomy, Department of Agronomy. Thesis Advisor: Associate Professor Nawarat Udomprasert,
Ph.D. 89 pages.

ISBN 974-16-1914-6

Water is a basic factor for crop production. Water stress at different growth stages affects growth
and yield differently. The purpose of this study was to determine the relationship between a change of
chlorophyll content and photosynthetic rate, growth and yield of maize (Zea mays) under water stress at
different growth stages. The experimental design of this study was strip plot in RCBD. The main plot consists
of two varieties of maize, i.e. Suwan 1 and DK 888. The sub plot consists of 4 water supplying methods
(treatments) as follows: 1) regular water supply (control) 2) withholding water at 46" wk. (vegetative
growth) 3) withholding water at 79" wk. (pre-flowering stage) and 4) withholding water at 9" 11" wk.
(post-flowering stage). The study consists of 3 replications and 2 growing arca startcd from Scplember 2004
to March 2005 in the experimental field of Agronomy Department, Faculty of Agriculture, Kasetsart
University, Kamphaeng Sean Campus, Nakhon Pathom. From the soil examination in the first growing area,
the electrical conductivity ranged from 0.81 to 6.72 dS/m and from 2.82 to 12.07 dS/m in the second one. This
indicated that beside water stress, there was also the effect of saline soil on maize chlorophyll content and
yield. It was found in the first growing area that plant heights of the two maize varieties exposed to different
water supplying methods were not significantly different. However, in the second growing area, plant heights
of both varieties were lowest when exposed to water stress during post-flowering stage. Leaf area index and
leaf area ratio of the two maize varieties with different water supplying methods in both growing area were
not significantly different. A change of chlorophyll content affected by water stress during pre-flowering
stage had less influence on maize yield than that affected by water stress during post-flowering stage. In the
fist growing area, water stress at pre-flowering stage, reduced chlorophyll content and maize yield by 11.3 %
and 29.2 %, respectively. In the second growing area, the chlorophyll content and maize yield were reduced
by 19.1 % and 45.8 %, respectively. The ear and seed size were also reduced. Typically, the maize with high
chlorophyll content produces higher yield. Water stress during pre-flowering stage reduced growth and yield
of maize greater than walter stress during post-flowering stage. This suggests that pre-flowering stage might be

more important in determining the yield of maize.
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1.3. Leaf Area Ratio (LAR)
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5. A1 Relative Water Content (RWC)
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T, = salimihdanin 7899

oy o oA
T, =valihddanin 4 a6

Y [
T, = walthddanin 9 fa 11
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M319NuInd 2 aoasuiuly wunlu vaziimidnly nldsusnina anmssaliiiluszes

AN )

uuly (u)

€

J
Ui Treatment

& o

wunly (3 v 3
- Wmiinlu (nsw)
IFUALNAT)

A A = A A a
wulgnii 1 wWuhigni 2

T, 10.6 13.1a 3550b  4668.75a 38.1a 61.22a
T, 12a 12.1a 3725ab  2793.75ab  37.56a 5233a
7559 1
T, 9.2a 12.7a  375833ab  2625ab 31.89a 29.89 b
T, 11.62a 12a 4593.75a  233125b  4945a 22b
T, 11.6a 13a 3993.67ab  513125a  64.44a 36.55 ab
T, 12a 12a 45502 3265.5ab  47.88a 41a
DK 888
T, 10a 1382 338125b  3143.75ab  33.11a 31.78 ab
T, 11.1a 82b 3900ab  2643.75b  4522a 14.89b
T, 11.1 ab 13.1a 3771.83a 4600 a 51.28a 48.89a
53ms T, 12.0a 12.1b 41375a  3028.12a  42.72a 46.67a
Whih T, 9.7 ab 132a 3569.79a  2884.38a 325a 30.83 b
T, 114a 10.1 ¢ 4246882  2487.5a 47342 18.45 ¢
o q2330 1 10.90 12.50 3906.77 2954.69 39.25 41.36
' DK 888 11.20 11.70 3956.23 3545.31 47.66 31.00
CV(a) 2.3 4.6 324 16.4 36.7 232
CV(b) 74 5.5 26.3 33.8 55.4 41

[ 2
T, = msgniliinna

Y [
T, = salmihdanin 7899

Y I

T, =salithdanin 4 fa 6
Y I

T, = aalmihdlanin 9 da 11

3



Y
~ Yo a Aa
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MINNINUINN 3 ﬁﬂﬁﬂ%uwuﬂiﬂ 1ay LAR 1/]]lﬂi‘]J’E]"I/I“ﬁwail1ﬂﬂ1ﬂﬂ11fiuﬂui$ﬂz AN 9

o Aty ly LAR
UG Treatment 7 2 . 7 : 7 I : 2
Wunlgni 1 wundgnn2  Auddgan 1l wudilgan 2

T, 191a 217 a 521 a 2.48 ab

T, 230 a 1.49 a 430 a 2.04b

qITIU 1

T, 1.83 a 1.40 a 5.15a 497 a
T, 245a 1.24 a 546a 2.29 ab

T, 2.13 a 2.74 a 5.62 a 4.05a
T, 243 a 1.74 a 1.48b 327 a

DK 888
T, 1.80 a 1.68 a 2.87 ab 2.84 a
T, 2.08 a 141 a 3.20 ab 539a
T, 2.02a 245a 542 a 326a
— ¥ T, 2.36a 1.62 a 2.89b 2.66 a
AmMs v

T, 1.82 a 1.54 a 4.01 ab 390a
T, 227 a 133 a 4.33 ab 3.84a

. CRLELTR 2.12 1.58 5.03 2.94

Uy

DK 888 2.11 1.89 3.29 3.89

CV(a) 26.3 82.4 44.5 76.2

CV(b) 22.5 48.7 32.6 27.3

T, = m3gnilinind T, =salithddanin 4 s 6

Y [ 9 [
T, = lfihdlanin 7899 T, =salfihddanin o fa 11
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4 an Y 9 a 4 o 4 a 14
M3WUINN 4 FaaaNuIuTUAae 1sHaae Aas 1sWadll uazaas IsWadas1uved

a A

4 { o g’
Audn Inauggssa 1 uaz DK 888 N1dsuaniwannmsealiily

FLUZAN

Aaelsiladie anelsflaadl analifladsw
g Treatment (Waaniu/ang) (Waansu/ans ) (Jaan3iu/any)
ﬁuﬁﬂgnﬁ 1 ﬁuﬁﬂgnﬁ 2 ﬁuﬁﬂgﬂﬁ 1 ﬁuﬁﬂgﬂﬁ 2 ﬁuﬁﬂqmﬁ 1 ﬁuﬁﬂgnﬁ 2
T, 0.01667 a 0.01663 a 0.00327 a 0.00310 a 0.01993 a 0.01980 a
T, 0.01623 a 0.01433 a 0.00307a 0.00243 ab  0.01927 ab 0.01673 a
I35 1
T, 0.01397 b 0.01530 a 0.00247 a 0.00200 b 0.01647 c 0.01733 a
T, 0.01410b 0.01487 a 0.00313a 0.00253ab  0.01703 be 0.01743 a
T, 0.01450 b 0.01403a  0.00253 ab 0.00240 a 0.01707 b 0.01643 a
T, 0.01773 a 0.01383 a 0.00307 a 0.00227 a 0.02080 a 0.01607 a
DK 888
T, 0.01407 b 0.01050a  0.00250 ab 0.00153 b 0.01733 a 0.01200 a
T, 0.01503 b 0.01227 a 0.00230 b 0.00197 a 0.01633 b 0.01427 a
T, 0.01558 0.01533 a 0.00290 a 0.00275 a 0.01730 b 0.01812 a
52 51% T, 0.01698  0.01408a  0.00307a 0.00235ab  0.02003a  0.01640 ab
1‘3‘1 T, 0.01402 0.01290 a 0.00248 b 0.00177 b 0.01640 c 0.01467 b
T, 0.01457 0.01357a 0.00272ab  0.00225ab  0.01717 be 0.01585 ab
L. qa99al 1 0.01524 0.01528 0.00298 0.00252 0.01818 0.01783
" DK 888 0.01533 0.01266 0.00260 0.00204 0.01788 0.01469
CV(a) 3.7 11.3 8.8 10.7 5.7 10.9
CV(b) 6.7 12.9 9.7 22.8 5.9 13.7

Y g’ [ P
salinihddanin 4 84 6

H v
T, = m3gnilinlnd T,
Y [ Y 1
T, = lfihdlanin 7899 T, =salfihddanin 9 fa 11

3
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J

M319WUINT 5 AEDA Relative Water content (RWC) YasaudnInawuggassa 1 uag DK

a A

v Y
888 Nlasuaniwannmasaliniluszezaia

Y g RWC
Ui Treatment v ; 7
a A A = A A =
Wunlgni 1 Wunilgnh 2
T, 85.22a 88.10 a
T, 78.51 a 86.33 a
qI39% 1

T, 83.26 2 82.91 a

T, 86.64 a 82.26 a

T, 87.31a 84.17 a

T, 70.06 a 75.53 b

DK 888

T, 71.04 a 73.84b
T, 86.46 a 78.83 ab

T, 86.26 a 86.13 a

e au T, 79.28 b 80.93 b

B3 v

T, 82.15 ab 78.38 b

T, 85.05 ab 80.55 b

o, qI35% 1 82.66 84.90

Uy
DK 888 83.72 78.10
CV(a) 3.3 22
CV(b) 5.0 42
T,= msgniliinna T, =saliihdlanin 4 a6

Y [ 9 [
T, = lfihdlanin 7899 T, =salfihddanin 9 fa 11
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A1 ANNIAN waning dS/m

<; [ A 1 T A

A0 Taidy nou lulinanoy >0-2

° < a A A 1 <

M 1Ay HANAAUDINYN 1IADANNIANLINIZAAAY >2-4
< a 1

1hunas wuhunals HANAAUDINYAIUNINIZAAA > 4-8
3 A A " o dq Y A Y

9 AN mwznrnnumMumniun linanan'1é >8-16
< ~ A A 1 3 ~ Y a 9

qa1n AU mwzisnnununamniun linanaald > 16
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