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Effects of Irrigation Regimes and Planting Density on Grain Yield and
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Table 1. Combined analysis of variance for different characters during two years (1998-1999)

Mean squares Dol Q.WL_L_

w3 Sladit asls s gl sralyoslar Ceanalis als slaa NI e 5 Sk

G ST by, o &y Jo JW s als NPT alsylia ails %ls

df. W.UE HIL Ear Plant Kernel/ Row/  Kernel/ 1000 Kernel Grain

S.0V. Sy length height edr ear oW kernel  protein yield
weight
Y Jie 1 0.200 0.001 169.30%  366]1.26%* 1656.50 8.314%+ 123 58 1765 08 140.820*%*  58.64*
R»Y Jlox 55 6 0.07i 0.012 4.95 349 76 4862.97 0.713 2091 671.23 4.060** 345
I AT 2 0.508  0.001 1.60 46737 12998.82 1.560 22.97¢% 172900 1.19 76 60%
Y=l ST i Jb 2 0.098 0.602 1.08 37259 485335 0.490 15.14 31248 6.170 2954
Ea A gllas 12 0.202 0.602 539 433.69 $1753.08 0.450 4542 897.5¢ 0.838 1534
B oy ol 1 0.814*  0.001 6.39* 83.27 20447.06* 4.067** 14.82 1596 0.580 170.75%*
Y xB sy e doplix L 1 0.000 0.001 274 147.42 66736 0202 0.02** 1i0.35 1.14 0.5 _
1B sy e ekelin ST 03, 2 0105  0.005 015 308.53 2970.15 0.354 10.50 113.14 038 1250+ T
YxIxB 2 0.026  0.002 102 1.89 4431.30 0.316 1543 77.99 0910 173
Eb 18 0.038 0.006 1.18 134.0035 4716.50 0.504 17.33 118.48 0.53 3.58
W 2 0.082%*  (.003 1833 32635 50840.80%* 1.123 18581*%  318.06 201* 35600+
Y ox W 2 0.003 0.001 1.88 30.50 6216.07 0.381 18.60 37.64 0.15 042
[xW 4 0.086% 0.002 0.86 37.84 3166.00 03511 6.53 277.83 023 7.53%
YxIxW 4 0.038 0.001 0.40 15517 2032 80 1.170 438 93.60 0.169 4.46
BxW 2 0.027 0.001 231 90.17 731400 0.490 24 46 30.75 1.768 1.85
YxBxW oy sas detin ki, madobx Lo 2 0.114*  0.001 101% 53.76 1458.30 1.030 040 500.23 0270 8350+
TxBxW iy s el sy o dotin LT s 4 0.030  0.001 1.89 110.89 1240.90 0.270 .70 152.28 0.628 2.54
YxIxBxW 4 0.021 0.002 191 21746 8098.27 0.260 2573 147 65 0986 143
Fc 72 0.034 0.901 1.04 8405 510100 0.540 1536 231,67 0.707 2.60
CV.% — 6.800 7.010 415 474 10.96 4910 3.89 477 8.510 1121
LS *

* and **: Significant at the 3% and 1% levels of probability, respectively.

Y = Year. R = Replication, 1= Irrigation regime. B = Between row distance, W = Within rows distance, W.U.F. = Water use efficicncy. HI = Harvest index.
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Table 2. Two years means of differnet traits in different irrigation regimes

w32 Dbkl el Sk tLa'.IJ\ <laslas aitaziiad [FTERTINEY FIFLYe3Y’ ey 3 Sas

ol NS JOVSRI S g W s TESTH o s by ajls &ia a4l
l[roigation W.LL: H. 1 liar Mant Kernel/ Kernel/ Row/ ear 1000 Kernel Yield
regiime (%) Tength height car raw Kernel protein (tha™
{cm) weight(g) (%0)

75m 1.86a 52a 19209¢ 193982 659.60a  43.80b 15.07a 332.2a 9772  1540a
{00 m 1.52h 53a 19976  193.8a 66320a 44344 14.96a 331.9a 982a  15.13a
123 m 1.28¢ 33a 20232 192472 633.11a 42.90¢ 14.70a 327.0a 10,062 13,090

Means foliowed hy similar letters in each column are not signilicantly different at 5% level (DMRT).
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Table 3. Two years means of different traits in different row spacing

ADMRT) 6,08 (5)ls, tae C3¥et1 70 pelann )3 b T i 51 akiledd asbs DL 0 52 PTG P T S PO I
2 13 gas ot Fhli ) Eadb P i EF el e N A
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Row Ww.IILE. o1 Iar Plant Kemel/  Kernel/ Row/ car 1000 Kernel Yield
Spaces (%) length height car row Kernel protein (tha™y
{cm) weight(g) (")
60 cm 1.67a 53u 19726 194182  640.0b  43.40a 14.75b 332.40a 9.93a 15.63a
75 ¢m 1.44b 52a 20140 192670 6639 44.02a 15.08a 333.07a 0.82a 13.45h

Meuns Tollowed by similar letiers in each column are not significantly different (F testh.
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Table 4. Two years means of different traits in different plant spacing

Sl Ol kil s b Jb Fla) TN Py P N P S TR N P BITSET g 3 Shes
T R I JSN s o <y iy T IPT RN b PP EY ails &l wihs
Mant W.UE H. L Ear Plant Kernel/  Kernel/  Row/ear 1900 Kernel Yicld
spaces (%) length height ear row Kernel protein (tha™y
(cm) weight{g) (%)
[5cm 1.86a 52a 19.20¢c  19398a 61560  41.43b 14 84a 333.37a 9.74b 17.4a
20 cm [.52b 33a 19.97b  193.8a 061.9a  44.7a 14.8a 329.9a 9.7%b  14.17h
I3¢m 1.28¢ 53a 2025a 192470 6784a  44.96a 15.08a 3349 11122 12.02¢

{DOMRTY w5 g hs, tae Coast f0 36l i Y ebilek o3ls BUS O e a s i iy o a8 Jle Bl
D3 e 22 okl e Fe R d v gla ool

Means followed by similar Jetters in cach column are not significantly different at 3% level {DMRT).
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Table 5. Comparison of means of different traits for plant
spacing and row spacing interaction

iy gy ely Sty ey b flayd 25 alastias wlaslass iy 3 3l dad S0y g 3 Sdes
A3y e o Tl e g J% 4 IN mayga o do e als Lty ails Lls
Plant spaces/ W.U.E. H I Ear Plant Kermel Kemel/ Row/ 1000 Kernel  Yield
Row spaces (%) length height fear row car Kernet protein  (tha')
(em) weight(g) (%)
B X W, 1.95a 32b 18.85¢ 193.45a  589.3b 40.30d 14.60a 33394a  990ab  1829a
B, XW, 1.65¢ 53ab 1997b 194 44a 63.8a 44.60b 14.75a 328.96a 0.64b 15.40¢
B XW, 1.42d 54a 2032ab 194522 6722a 45.17a 14.88a 3343la [030a  13.20d
15 XW, 1.78b 52ab  19.72b 193182  641.9a 42.56¢ 1509 332.79a  9.60b 16.57h
B, X'W, 1.39d 53ab  19.97b 190.28a  556.2a 44.75ab 14.86a 330.85a 995ab  12.96d
B X W, 1.16e 52ab  20.72a 190.00a  674.6a 44.74ab 15.30a 335562  994ab  1084c

B = Between rows distance , W = Within rows distance

Bl=60cm, B2=73cm, WI=15cm, W2=20cm, W3=25cm
(DMRT) iyt NSV, oy A Cl:_..‘); Sk B etiladd ks DL O g o 53 wlie ._';}ﬁ-t:«fdu\_-ni‘[:,.

Means followed by similar Jetters in each column are not significantly different at 5% level (DMRT).
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Table 6. Correlation cofficient between different characteristics and factors

w5 S Ole il el L Jsb S cmsy el sl Glsalias alsylim O
st L T By, &y o N o sy s 1000
Irrigation Plant W.UE HL Plant Ear Kernel Row/ Kernel! Kernel/ Kernel
regime density height length  protein ear TOW ear weight
Grain vield sy s Shes -0.261%% 0.682%*  0.836%* -0.079 0187 -0.132 . 164* 0.102 0.074 0.026 0.148
1000 kernel weight Sisyiwass -0.107 -0.020 0.099 0.084 0.110 0.040 -0.069 0.627 0.053 0.120
Kemnel/ gar s alsalas -00139 -0.323**  -0.053 0.081  0.209* 0.463**  -0.195* (0.320%+ (0.899%*
Kernel/ row sy e alssia -0.074 -0.295% 0,034 0146 0.204* 0.561**  -0272%* 0095
Row/ ear I, sl -0.189 -0.162* -0.014 0104 0.074 -0.040 0.147
Kernel protein gy 5y, 0088 -0.059 -0.027 -0.021  -0.463%*  -0.470%%
[zar length dwdk -0.040 -0.292%* 0046 0.061  0.392%*
Plant height waplsy  -0.194% 0.054 0.203* 0.031
H. L il =z 0043 -0.104 -0.053
WU E i e Sl 00189% 0.720%*

*and **: Significant at 5% and 1% levels, respectively.
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Fig. 3. Interaction between different irrigation regimes and planting densities
(plant spaces) on water use efficiency
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Fig. 1. Interaction between different irrigation regimes and planting densities
(row spaces) on water use efficiency

VA




........... l_ng:.:-i' wilien tSL';'ij) A

55 i oy 4 T 2 DD el
adtes (gla 55 blie 31y 55 5 40
(€ 5 b JSb) csls o S5 4 )L T
3 sk A AL ST 5l e e
S50 ol palS) CslS (S5
T e DLl (i) oy 5 s,
okl o Al
Timmons et al.,) O1,LSn 5 iy o5
jsjﬁ»;ﬁuﬁ‘.st;;wwup(l%o
L a8 s gai 551587 0T Um0l
;TJTJJ—MOLAHUUMK(._Q;UL‘I}I
ol i el ans LS b 2l
Syl Calles
o b Stedel Gz 6 i a3
b gjsladlaie 5o TWS JSiaaarm g by
25-bsn gty o plle s Slas g (61,
bl iy bl 5 )3 LT ol a8
PR JUCHNV VS SO U PR
Las, e =Tl oS 5 g A LS
Foacshe VY0 ld i ln Gt oSt o 4 g9
A3 (695 9y e feolsh iomen
P g B W51 5) e sl Vox Yo
B =51 5) e mlwexto 5 LS
3 Shas o YL oS (GUS 55 455 1180
b 5 48 955} dala (5] il gas A 5 15 s

&

st

A%

Fra b een g AL A 5 e L VO L
33 5= 53 VL OT O e Skl J oe 4
s f ks

MBS NV U g PURNEI I P U
S OYAY) o, Lt 5 Oldone 5 (VIA)
525 S Ol I s g )1 E
Cpllas by o 2008 OT O me oledil
3l

deelsh SalS) Bl ST 5
ST e Dbl (Casy o 5 sy 53,
Ot (0 58 O ladgia) oL 21l
s o8 oS VA LT o e Glai
s oS5 Gl (8 e DT Sl 2
OLakily o S 5 (e SLwTexVo Lol 13)
VoxYo Juol ) oS o 15 gl T o puas
e oo a T s 41 (el
b pan DT Ol A L3 0 gd S
e g a2l ol iy claly s guous
Uil s 8 als 5, Shee 258w
23 i el Cel O U e et
Gk Sl o S5 I3 G s
T o man OLadily adts 5, Slhee 21531
G L et ol 457 (0 U par) s 20l
el Cpanl Gl it s TS S
Al A et OT O pae Olatily it 53]
)'IJ:TJISML&-_AQQIJ_:GAJ@K{._QJ;

.b-i})b W‘*‘GJJVS'}S'%‘}QJFFQT



YEAY p s Y ool 34 e Uy s DT Cliaed 4

References ool 390 lsn
il s s At sl e slags 5y S ITTALS L (Sguge 9 of (e F LTIy

AP & u?.olj_\w”ufwu@.@p

4_;.Lg‘b\sQJSbig_ﬁ_:ﬁwJJ_{lJ;‘_}q-\}inujrflj';ldw)x ATYe (5 ekl 3 op o Jlakwd
el 5 el p ke 0 &S sl Ve 0l Sor 053955 der 5 ailaie 53 £33 LS g
gt nio o8ils (03551a8 lSaits 0l ! UL

asbOb L L slasls Diys :J@;ﬂ(_;_;L:{TJ}:)a:jl 345 Calits ol J_::L? o ATYALE (S
W oty el 35T o ils ety 5 Al el )

vt.p_,.ajajﬁLu‘;l;—luﬁuﬂﬁl;;x;u,.ﬂ:ﬁvﬁ}s,;‘\:.mu TSR 3 g (SO
D S5 o azin CVUie sdSr 03 s 355 plia 5 4 (S5 30 S (sl 2003 s
25 sl s Qg a5 kel Dl s 001 DU L el psle

G5 Ol s g 50533 sy g abols 5 ST oy aluolh S ATYO & dite g 9 p Oledle
s St Ot DL Bl 5 Sy ke o S sl SV Ee oS Zd o S R
R{PF BERIANEH ISP PIiLY

oy L;t_.a,b_ﬂ“ﬁ.“tklpjgﬁpﬁay_rst;,g,.:tf-c_,u_—,.n;lwu.\rvr.,a‘sn,u;
O g5 ol (55551 aaSails wiely 3 B 1 el )87 a0LL 7 S ke 5o shails

Ot DL sl 5 el 0 S5 gl S Ve 81y DY g kST ATYY 09"
Ol s s ils (g 5laS 0uSisils

(als 5, Shes o ddy Caliime ot e 3 0558 5 Sush) AT SUATAY 2 (8208 9 up Sl
sy r}l; a}i‘f Cppeian Ve oS (ghails oy s \_'.JTJ.‘ ealazmd Oletily g ;J§.Lo.9 el
TS st s I a5 oMl D e S DL DL et s

Dbt 3 b 3 A (slad 55 53 bl p et LS G s s IFAY il 1O
ot i e Ot UL sl 5 sl p ke oSS peazin SN UEe 0l S 43 o 95
7S ok e

Amano, L. O., and Salazar, A. M. 1989. Comparative productivity of comn and
sorghum affected by population density and nitrogen fertilization. Philippine-
Agriculturist 72: 247-254.

Vv




........... okt bt ‘_gbr.u“) #

Boyer, J. 8. 1968. Relationship of water potential to growth of leaves. Plant Physiology
143: 1056-1062.

Boyer, J. S., and McPherson, H. G. 1975. Physioclogy of water dificit in cereal Crops.
Adv. Agronomy Journal 27: 1-23.

Carlone, M. K., and Russell, W. A. 1987. Response to plant densities and nitrogen
levels for four maize cultivars from different ears of breeding. Crop Science 27:
465-470.

Dek, H. H. 1986. Effect of water use effciency of irrigated corn. Agronomy Journal 78:
1035-1040.

Denmead, O. T., and Shaw, R. H. 1960. The effects of soil moisture strees at different
stages of growth on the development and yield of comn. Agronomy Journal 52;
272-274.

Doorenbas, J., and Kassam, A. H. 1979. Yield response to water, I. A. O. Irrigation
and Drainage, paper No. 33.180 p.

Duncan, W. G. 1958. The relationship between corn population and yield. Agronomy
Journal 50: 82-84.

Gusta, L. V., and Chen, T. H. 1987. The Physiology of Water and Temperature Stress,
in Wheat and Wheat Improvement. American Society of Agronomy Publication.

Liang, H. J. 1979. Com yield response to moisture stress and foliar fertilizer during
grain fill. Ph. D. Thesis. Library lowa state University, Ames, lowa.

Liang, B. C., Millard, M. R., and Machenzie, A. F. 1992. Effects of hybrid,
population densities, fertilization and irrigation on grain corn (Zea mays) in Quebec.
Canadian Journal of Plant Science 72: 1163-1170.

Nissanka, S. P., Dixon, M. A., and Tollenaar, M. 1997. Canopy gas exchange
response to moisture stress in old and new maize hybrids. Crop Science 73: 172-181.

Pamplona, P.P., Pahm, K. E., Duque, N. E., and Tinapay, S. S. 1990. The influence
of fertilizer rate, population density and irrigation on the yield of corn and soybean.
Satellite symposium of the 14 th International Congress of Soil Science. August
12-18, Kyoto, Japan.

Schussler, J. R., and Westgat, M. E. 1991. Maize kernel set at low water potential,
Sensitivity to assimilates during early kernel growth. Crop Science 31: 1189-1195.

VA



VAT et oY ojled 38 e "l 5 ST Shided w0

Tetio, K. F., and Gardner, F. P. 1988. Responses of corn to plant population density.
Agronomy Journal 80: 930-935.

Timmons, D. R., Helt, R. F. and Mora Ghan, M. 1960. Effect of corn population on
yield, Evapo transpiration and water use efficiency in the northwest corn belt.
Agronomy Journal 67: 429-433.

Turner, N. C., and Kramer, P. J. 1980. Adaptation of Plants to Water and High
Temperature Stress. Wiley-Interscience, New York.

Zuber, M. S., and Smith, G. E. 1975. Crude protein of corn grain and stover as
infuenced by different hybrids. Plant populations and nitrogen levels. Agronomy

Journal 46: 251-257.

OB S 5o
DS 3y it 5 5 M a5 e DA gl ner
QU}{ 6)')}135 QLE::?;J ;)n u_lJTvg 2 ;Jl.au_:-l-ﬁi-—! Lf-ﬁ-sg-dkg—l# J_.U\rlm;*-

ANA)




