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Effect of drought stress, nitrogen fertilizer and manure on chlorophyll meter
reading, grain yield and yield components in grain maize cv. SC 704
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Table 1. Soil properties of the experimental field

P e 058
Syl S s pb P 05
S JB S JE ey JB T 6 5 JB s, JE o Bl 20 5) 205 i o)

_ Lops i) Skl S de) Ay B o B B o B (oS (oS e o s
N glal (e glal ST JS 055 Pava. Kava. Feava. Mnava. Znava. Cuava. B.D. P.D. Porosity
= S.P.  EC(ds/m) pH OC (%)  TN(%) (mg.kg") (mgkg") (mg.kg") (mg.kg") (mgkg") (mg.kg") (g.em™) (g.cm™) (%)
N
§ First year (2005)  J,l JL.
o
= 36 243 6.92 0.86 0.148 6 225 4.62 10.8 0.36 0.96 1.22 2.32 47.41
g e
=)
% (e W)
5 Depth (cm) SecondxYear (2006)  pss Ju
5 0-25
§ 5 T/haFYM 30.4 1.55 7.57 0.94 0.162 18.2 270 5.24 8.38 0.64 0.96 1.15 2.33 50.64
B
810 T/haFYM 335 2.67 7.54 1.16 0.199 324 315 6.38 11.04 0.98 1.08 1.18 2.45 52.00
€
2
o
215T/haFYM 389 2.83 7.74 1.16 0.199 38.8 362 6.18 11.46 0.96 0.92 1.04 2.20 52.73

Nitrogen 373 1.23 7.92 0.64 0.110 2.8 170 4.20 8.16 0.36 1.10 1.13 2.22 49.10

fertilizer
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FYM = Form Yard Manure
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Table 2. Composition of applied manure

S e £5 k) e
Ju Goos mimss o3) S O5apsdess S pubdoys S emlydons JTopSdes Saedens (FAS neS ) oaT SAS 208 ) s (55 2
Year  pH EC(ds/m) TN (%) TP (%) TK (%) 0C (%) Mn (%) Fe (mgkg") Zn (mg.kg ™) Cu (mgkg™)
2005 1:5 1:5
7.46 26.2 2.06 0.81 3.87 42 1.54 4203 5087 1321
2006 1:2.5 1:2.5
7.53 16.68 1.66 0.98 1.17 23.08 1.44 1530 1690 470
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Table 3. Analysis of variance for effects of irrigation and nitrogen on chlorophyll meter reading (SPAD values) at different growth stages in maize in 2005 and 2006

cropping seasons

Mean square Slay o ke
3037 4y Stage Stage Stage Stage Stage Stage Stage Stage
S.0.V. ok i df 33 36 38 55 61 69 73 75
First year (2005) Jsl Jlw
Replication NS 2 105.684™ 64.312™  30.190™ 18.320™ 36.503™ 14.238"™ 8.055™ 17.629"™
Irrigation (A) ST 2 1758677  286.6777  307.776" 370.812" 113.7157  286.069™  344.501"  204.786"
Nitrogen (B) 05355 9 71.565 130.618""  198.102" 488.825™ 665.933"  483.469"  421.0777  531.029"
AxB 05558 X ol 18 6.959™ 1.633™ 3.694™ 3.867™ 8.827™ 12.117" 4592 5.318™
Error ol 58 26.882 24.263 26.718 26.153 21.077 16.109 23.232 19.507
33T a s Stage Stage Stage Stage Stage Stage Stage Stage
S.0.V. s pobie df 33 36 37 38 53 61 69 75
Second Year (2006) s Jls
Replication NS 2 29.607™ 19.837™  46.679™ 55.798™ 96.837™ 7.302™  38.074™ 20.822™
Irrigation(A) ST 2 377.9677  492.420"  356.034" 215970 309.036"  244.842""  327.696"  315.819"
Nitrogen(B) 05355 9 35.175" 50.0217"  141.108™ 122.139™ 154.768™ 361.035"  395.456™  332.486"
AxB 05558 X 6ol 18 4.379" 3.605™ 4.935™ 2.398™ 3.161™ 3.536™ 2.949™ 5.532™
Error ol 58 13.090 8.328 22.687 18.397 13.979 11.330 11.881 15.406

* and **: Significant at the 5 and 1% levels of probability, respectively.

ns: Non-Significant
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Table 4. Mean comparison of chlorophyll meter reading (SPAD values) at different growth stages in maize in 2005 and 2006 cropping seasons under different levels of

irrigation

J <ot Stage Stage Stage Stage Stage Stage Stage Stage

Year Irrigation 33 36 38 55 61 69 73 75
I, 43.75a 45.93a 43.73a 42.94a 41.50a 41.46a 41.61a 40.64a
2005 I, 41.66a 43.24b 40.39b 40.82a 39.24b 39.09b 39.2a 38.05b
I3 38.92b 39.76¢ 37.32¢ 36.07b 37.62b 35.34c 34.92b 354l1c
<ot Stage Stage Stage Stage Stage Stage Stage Stage

Irrigation 33 35 37 38 53 61 69 75
I, 42.92a 39.04a 40.60a 36.75a 40.44a 45.50a 46.29a 46.06a
2006 I, 38.36b 35.57b 36.68b 34.33b 37.44b 42.31b 42.96b 42.12b
I3 35.93¢ 30.96¢ 33.74c 31.39¢ 34.03¢c 39.80c 39.68¢c 39.63¢

Il gme gl A3 0 Ju::-lck.u);‘;,gsl: 5\4;«\:.x'.?Q}U'TJLAJ{gml{@qm;}fél)b‘\fgduﬁjQ}:.ﬂja)Ag&h;ni;l:»
Means, in each column and for each year, followed by the same letter are not significantly different at the 5% probability level-using
Duncan's Multiple Range Test.
I,= Irrigation of 50% of the plant water requirement, I,= Irrigation of 75% of the plant water requirement,
I;= Irrigation of 100% of the plant water requirement
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Table 5. Mean comparison chlorophyll meter reading (SPAD values) at different growth stages in maize in 2005 and 2006 cropping seasons under different levels of nitrogen

J 059 5 Stage Stage Stage Stage Stage Stage Stage Stage
Year Nitrogen 33 36 38 55 61 69 73 75
No 35.20b 35.96d 33f 27.77f 26.82¢ 26.63d 29.19¢  27.09¢
Ny 39.85ab 44.75ab 40.59b-d 42.11bc 43.85a 42.66b 43.36ab  40.23c
N, 40.95a 45.4a 42.53a-c 45.85ab 45.27a 44.79b 44.45ab  44.7ab
N; 41.87a 46.83a 43.69a-c 4791a 47.58a 49.05a 46.36a  48.37a
2005 ANyt M 41.36a 43.55ab 42.89a-c 42.45bc 44.25a 40.83b 40.29b  38.97c
N+ M; 43.67a 46.4a 45.32ab 44.69ab 45.63a 41.76b 42.74ab  43.05bc
VaNs+ aMy 44.71a 46.56a 47.12a 47.76a 48.52a 44.18b 44.75ab  45.95ab
M, 39.61ab 38.16cd 34.51e-f 30.04ef 27.19¢ 30.59¢ 29.8¢ 29.31de
M, 42.76a 40b-d 36.61d-f 33.32de 31.54b 32.15¢ 31.13¢c  30.83de
M, 44.43a 42.15a-c 38.54c-e 37.54cd 33.89b 33.67¢c 33.68c  31.84d
RITEN Stage Stage Stage Stage Stage Stage Stage Stage
Nitrogen 33 35 37 38 53 61 69 75
No 36.38b 31.50e 30.79¢ 27.58e 28.94d 30.52f 31.03e 31f
N, 37.24b 33.26de 32.11c 29.47de 35.48bc 44.05bc 44.39b 44.86bc
N, 37.96b 34.30c-e 32.98c 31.93cd 40.55a 46.64b 48.99a 47.83ab
N; 39.28b 36.66a-c 38.21ab 34.47bc 41.22a 50.41a 50.74a 49.60a
2006 AN+ VM, 39.46b 33.21de 35.28bc 34.14bc 38.63ab 42.84cd 41.15bc  40.08de
N+ M, 39.20b 33.88c-e 39.66ab 37.57ab 40.58a 46.12bc 47.87a 47.50ab
VaN5+ VM 43.60a 37.70ab 40.49a 39.28a 41.72a 49.98a 50.55a 48.33ab
M, 37.88b 35.10b-d 38.26ab 33.78bc 33.15¢ 35.40e 36.61d 36.88e
M, 39.93b 37.76ab 39.97ab 35.93a-c 34.68bc 39.58d 38.53cd  38.14de
M; 39.74b 38.53a 42.33a 37.42ab 37.89ab 39.82d 39.87cd  41.79cd

.vU)‘-U)b‘_;'#CJ}wM)}bd\ab‘c‘eou)b&g;":‘5‘45.6‘3-'\.1?_:Qijwu‘ﬁLulidQLhdfél)‘)GGJL»‘}A}O)LAJ&)DL&LAJ‘QEA

Means, in each column and for each year, followed by the same letter are not significantly different at the 5% probability level-using Duncan's Multiple Range Test.
No= 0 kg/ha nitrogen, N;- 92 kg/ha nitrogen, N,=184kg/ha nitrogen, N;=276kg/ha nitrogen

M;=5 tons/ha farm yard manure, M,=10tons/ha farm yard manure, Ms;=15 tons/ha farm yard manure
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Fig. 1. Relationship between grain nitrogen content (%) and chlorophyll meter reading (SPAD value) in different

nitrogen levels
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Table 6. Analysis of variance for grain yield, yield components and water productivity in maize in 2005 and 2006 cropping seasons as affected by different levels of

irrigation and nitrogen

Mean square Slas o Ko
6}‘)~T4?)> W s 4l sluss &ls Ao O J)‘gu\f;))", dbajg.l.u‘— é_ﬁj:ﬁ.& Sl el \__)Tg_'),sd-ﬁé)jaje
S.0.V. S pls df KNE’! HKW TEW GY BY HI WP
2005
Replication S 2 32208.544™ 2.52 46.88™ 189111.562" 1876.871° 128.829™ 0.022"
Irrigation (A) LT 2 56968.078""  253.882"  62123.857"  236960891.639" 69179.208"  2567.03" 0.704"
Nitrogen(B) 0535 9 57910.826"" 24245 4520.875" 17579430.798" 11930.881°" 187.941% 0.465""
AxB 0388 % 6oWT 18 4264.485" 3.508"™ 663.761" 2766176.884" 780.935" 32.092"™ 0.051"
Error oLzl 58 3480.717 2.979 245.049 793770.860 393.154 35.820 0.024
2006
Replication S 2 4149.633™ 8.124™  877.457™ 3258270.224"™ 3234.735" 42207 0.105™
Irrigation (A) LT 2 668640.4"" 275.628" 82376385  296147470.428™ 90226.276"  2031.01% 1.192"
Nitrogen (B) 0535 9 70298.277"" 20.972" 5404383 20003387.418" 8656.266" 262.416" 0.604""
AxB 0555 % @oWT 18 3485.684" 3m 841.088" 3058117.953"" 780.756" 72.920" 0.067""
Error oLzl 58 2323.771 2.585 233.977 974173.286 401.88 34.883 0.030
* and **: Significant at the 5% and 1% levels of probability, respectively. oy ) 50 Jlazs mha 3 13 me 5 e 5 %
ns: Non-significant S5 ss & MS

KNPE = Kernel number per ear HKW =100 kernel weight TEW = Total ear weight GY = Grain yield BY = Biological yield HI = Harvest index
WP = Water productivity
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Table 7. Mean comparison grain yield, yield components and water productivity in maize in 2005 and 2006 cropping seasons under different levels of irrigation

W Shes s Shoe ST O e 6050
5 &ls sl PHESWINS ) IN JS 05 )A(a_)f}.\:f) (43)3):¢Jf) Csls y asls J:»,Aﬁrjf}l:f)
LT I 5 5 (S BY (4o 3) (T e
Trrigation KNE HKW (g) TEW (g)  GY (kgtha)  (g/plant) HI (%) WP (kg/m’)

2005

I 368¢ 12.81¢ 57.72¢ 3220c 120.7¢ 34.25¢ 0.7991b

I 474b 15.41b 88.10b 5145b 153.5b 43.34b 0.8512b

I, 626a 18.62a 147.2a 8756a 215.3a 52.75a 1.087a
2006

I 342¢ 12.98¢ 56.50¢ 3241c 92.56¢ 44.32¢ 0.8496¢

I 478b 16.03b 95.43b 5583b 135.4b 53.10b 0.9755b

I, 640a 19.04a 160.2a 9462a 201.4a 60.77a 1.240a

Il pme sl Ao ;3 0 dk}lclw)a&ﬁl: 5\4.‘.»‘:VL;?Q}A)'TU,«L»\,:LJ;.‘:‘QG«’QLLJFL;IJBafcdbﬁ}o}uﬁ)a‘&h&;ﬂ:ﬁ
Means, in each column and for each year, followed by the same letter are not significantly different at the 5% probability
level-using Duncan's Multiple Range Test.

KNPE = Kernel number per ear HKW = 100 kernel weight TEW = Total ear weight GY = Grain yield
BY = Biological yield HI = Harvest index = WUE = Water productivity

I,= Irrigation of 50% of the plant water requirement, I,= Irrigation of 75% of the plant water requirement

I;= Irrigation of 100% of the plant water requirement
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Table 8. Mean comparison grain yield, yield components and water productivity in maize in 2005 and 2006 cropping seasons under different levels nitrogen

PR N IS 05 s 3 3, Sas Csls  jesls
RSP N s 4ils sl 5 5 S 53 0 S5k s 5 Shae (55505 (e y3) (T oS a1 p Sk OT 5 e (555 0,42
Nitrogen KNE! HKW (g) TEW (g GY (kg/ha) BY (g/plant) HI (%) WP (kg/m’)
2005
No 324e 12.2¢ 53.22e 2939 98.12e 36.46d 0.461f
N, 419d 15.2¢d 75.64d 4242d 132.1d 40.18b-d 0.673e
N, 493c 14.94cd 98.99¢ 5711c 168.1c 41.58b-d 0.8972d
N; 494¢ 17.1ab 105.9bc 6174bc 192.2b 38.53cd 0.9341d
VaN 1+ ¥5M, 520bc 15.41b-d  103bc 5840c 172.3bc 43.09bc 0.9502cd
N+ M, 545a-c 17.88a 116.1ab 6918ab 192.5b 45.30ab 1.129ab
VaNy+ Y5M; 588a 16.66a-c  127.1a 7555a 220.9a 42.75bc¢ 1.194a
M, 421d 14.08d 77.21d 4630d 124.8d 46.44ab 0.7491e
M, 519bc 16.55a-c  105.1bc 6274bc 157.9¢ 50.37a 1.034b-d
M, 567ab 16.12a-c  114.5a-c 6788ab 172.6¢ 49.77a l.lac
2006
No 319e 13.05¢ 58.15¢ 3244e 92.46f 41.74c 0.5272f
N, 407d 14.71d 79.47d 4594d 118.5¢ 47.8b 0.7538¢
N, 481c 15.56cd  108.4c 6209¢ 143cd 51.72b 0.9998d
N; 489¢ 17.46ab  116.5bc 6781bc 158.3bc 53.2b 1.099b-d
VaN -+ M, 487c 16.32b-d  101.1c 5948¢ 126.9de 59.59a 1.030cd
N+ M, 553ab 18.35a 124.1ab 7394ab 172.4ab 52.92b 1.266ab
VaNy+ Y5M; 594a 16.70bc  135.2a 7912a 187.9a 52.21b 1.319a
M, 410d 14.98d 79.23d 4681d 110.5¢ef 53.51b 0.7890e
M, 525bc 17.05a-c  113.5bc 6842bc 145.7cd 60.93a 1.180a-c
M; 599a 15.96b-d  124.9ab 7350a 175.6ab 53.68b 1.253ab

..xj)\.xj)lz@m@ﬂi?.k.aﬁbdb\c]a.ﬂ):ﬁhélul:H\;.z-Q}AJ‘TU..,LAJ{ul{@qmﬁ;}fél)bs\f‘dbﬁjQ):.wjh):Lgu@fj\:.«:#

Means, in each column and for each year, followed by the same letters are not significantly different at the 5% probability level-using Duncan's Multiple Range Test.

KNPE = Kernel number per ear

HKW = 100 kernel weight

TEW = Total ear weight

No= Okg/ha, N;- 92 kg/ha nitrogen, N,=184kg/ha nitrogen, N;=276kg/ha nitrogen
M;=5 tons/ha farm yard manure, M,=10tons/ha farm yard manure, M;=15 tons/ha farm yard manure

GY = Grain yield BY = Biological yield HI = Harvest index

WUE = Water productivity


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.7.4
https://agrobreedjournal.ir/article-1-234-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-22 ]

[ DOR: 20.1001.1.15625540.1387.10.3.7.4 ]

IS5 0505 bt 558 (S i 31"

A bl Sk 53 0 S AS YYFY 5 YOS Ik o
Slsessm9 5 ol ole & g o mws (A Jgux)
5 o ol Sl 6 e Rl S el p sl JT
,;u\;;ﬂwﬁ\p\w.ualﬁu)@ﬁ
5 I s adls slaw 21581 (055 20 585 (sl yles
Jsl Jlw 53 A Jsdar 53 (A Jsdar) 55 I ST 035
VIO + 035,25 355 0 8 S WA Jles s 8 stalie
= IO 3 sl slaws o i lyls als 58T o5
355 0 5 s S WA Sl 55 pss Jlw 53 5 il
Sl (AT 558 510 5 s 355 5 VIO + 055 2
e Ml g s s IO s 4l sl o i
ple sla al alis @u o=l el o~ Loyls
Eel 059,05 395 Al OLis a8 Cnl s
Bauer and Black, ) 5 4% o I s wls sl il 5!
1994; Eghbal ef al., 1995; Lauer, 1975; Parmer and
(Hay and Walker, 1989) , S5 5 . .(Sharma, 1998
R pn 035 75 258 S T 5l ia S 218
o sl 350 oo 5 mla ol 5 &S 03le A5
055,25 5 e ial 31 L e &ils 5 Shae oS 34,5
b Rl
5 ol s (St 5 S ) e 5
r it 1> 3 Shee 055 25 358 Calies DS 5
V/0+ijﬁsﬁtﬁjlf\\‘/\)w)adbsﬁw
ol ST 5L doles ()T 5,6 s ST 58 o5
pe S i Jlesl b4 ) deT S
5058 adalie o8 5 Shes 208 055 25 0 e
ST 258 Copo & o st 4 055 5355 Sl Bl
5 A (S 5l 530l Jeos Il ey
AW PREESUTON C W PR RGN Sy G | QTJJSB&
22 055,55 555 Lsliee o pllai oS 555 s odalin
asls .>J_<Lg.c— Sreshls ol:f &T)'Lg Jolre g,LT
alio glajled plo bawlie )3 g5 L6 sk
= 65 s ST ool el 5l el pl n
(b D) g ay SLST0J9 55 35S 45 550

@L;ﬁd}\fﬂ\j\’&j?* &) cb\'&\ﬁ).sd\jt.:
358 Sl badal e o3 elE wd, sl b
= R 055 8 5 e Jbs IS slael (0
odaline 55 sl dlo gl ogplion L, () JSK2) b
Ll odzd 0als OLas Wa 03ls) .u\i:)f
415 8 Ko
(re sk (SCis S sl UL G ol
}5‘J)\.L>,-)J.i:)f43\>b§1asui»l§43ﬁm6)b
éﬁjw):u\as;@ﬁgk}a\w.(v
Jaldzr) 550 4l Lo 059 5 IO s &l slaws Jrals
SR sl claasl b pille bs 4Bl ol (V 459
(JYU s &l sluws 6(.‘.‘:- o Llesls lis o7 Col
doas oo gl 1 sl 5, Shes 5 UYL 5 415 03
Cheong et al, 2003; Schussler and )
salS (Westgate, 1991; Smallwood er al., 1999;
ssb s U 1 sl S I s 4ils sl
05 S 35S Sl e ki 5 S
s s axdl (Uhart and Andrade, 1995a) A_il
O oS Esl (658 5 (i 55 Asle o
uikljgﬂmoi‘jcv\_iJ)fuwﬁWc))J
J@uaﬁﬁ.af}wwﬁws\w
Sad o SES AT Ll 5s 4ils 0y Ll sl
J‘}A MJ.G Lﬁ-‘J"L’ ol &l Qu\i’aﬁ:c)j: OLd oU;
}kaﬂ\jé&#xjtwwjjﬁ
s als 5l 059 9 IV e als O3 adl.s.sJSLu—
A g A

3, es o gols gme 51 IT 558 505525 555
.\_34.1.5; asls >J_<L..r— ol Pl Eel g e ils adls
db))%;@ﬁbbﬁwd%.(/\j?g))‘dq-)
SVIO+ 053,55 0 8 S LS YA SLas 53 055 5 Ul
o5 LS VANY S VOO0 liie 4y S 55 als 3587
gu\ssj_il‘,;dr:‘fj‘uTg._m;@,&»,;
05555 208 pde slas 53 p95 5 Jsl dlo o i 5


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.7.4
https://agrobreedjournal.ir/article-1-234-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-22 ]

[ DOR: 20.1001.1.15625540.1387.10.3.7.4 ]

‘o led L

"ol el pske

05558 % ol blize 51 5T Cous VWAD 5 \WAF ol,5 gl b 55 &y3 ol ST U0 ez (65 0,8 5 415 3 Shas 6l 55, Shas 5 500e aulin -4

Table 9. Mean comparison of grain yield, yield components and water productivity in maize in 2005 and 2006 cropping seasons as affected by interaction of irrigation X nitrogen

I JS 05 3 5, as Csls p Lasls
kT sl 03375 sl s alsslaw (04l 4w 055 (%9 (S 3 0 5k ails 5 Shos (G555 (4o )3) (T S e 2 2 p S AT O e (555 0 2
Irrigation levels  Nitrogen levels KNE' HKW (g) TEW (g) GY (kg/ha) BY (g/plant) HI (%) WP (kg/m’)
2005
N, 214m 8.5761 27.041 14460 67.981 26.48ij 0.35880
N, 338kl 11.82jk 42.54kl 2170no 96.51kl 29.64h-j 0.5385m-0
N, 346j-1 12.03jk 52.07i-1 2876m-o 115.6i-k 31.31g+j 0.7137i-n
N, 328kl 13.81g-k 45.19j-1 2335no0 130h-k 23.86j 0.57931-0
I, VAN -+ 1M, 433g-k 12.76h-k 70.30h-k 36461-n 135.3g-j 35.37f1 0.9048e-k
N+M, 408h-1 15.56d-1 80.19f-1 4640i-1 152.2g-1 40.67c-h 1.176b-e
VaN5+ aM; 418g-1 13.9g-k 68.42h-k 3851k-n 160f-h 31.33g+j 0.9555d-j
M, 336kl 11.13kl 51i-1 2969m-o 94.18kl 40.51c-h 0.736%h-n
M, 414g-1 14.541+ 68.78h-k 4110k-m 125.4h-k 42.65¢c-g 1.020c-h
M, 439g-k 14.02g-k 71.69h-k 4057k-m 129.7h-k 40.67c-h 1.007d-1
N, 306lm 12.28i-k 48.64j-1 2697m-o 98.78j-1 35.55f-1 0.4462 no
N, 416g-1 14.98e-j 75g-j 4181k-m 128.6h-k 42.77e-g 0.6913j-n
N, 49111 13.85g-k 88.59%¢-h 5051h-1 160.5f-h 41.23¢c-h 0.8357g-1
N, 453g-j 15.82d-h 87.93e-h 5123h-1 170.7e-g 39.40e-h 0.84771f-1
I, VaN |+ M 505f-i 15.77d-h 93.64g-h 5426g-k 161.4f-h 44.09b-f 0.8977e-k
N+M, 523e-h 18.64a-d 94.15e-h 5433g-k 173.6e-g 40.02d-h 0.8987e-k
VaN5+ aM; 567c-f 15.80d-h 116.8e 7028e-g 205.2de 44.90b-f 1.163b-e
M, 397i-1 13.07h-k 64.33h-k 3768k-n 116.8i-k 41.86¢c-g 0.6231k-o0
M, 5091-1 17.13b-g 102e-g 62011 156.3f-h 51.54a-d 1.026¢-h
M, 569c-f 16.76¢c-g 109.9ef 6546f-h 163f-h 52.05a-c 1.083c-g
N, 452g-j 15.75d-h 83.97f-h 4673j-1 127.6h-k 47.35a-¢ 0.57981-0
N, 5041-1 18.81a-d 109.4ef 637511 171e-g 48.14a-¢ 0.791g-m
N, 643bc 18.95a-d 156.3cd 9206cd 228cd 52.19a-c 1.142b-f
N; 702ab 21.66a 184.6ab 11060ab 275.8ab 52.35a-c 1.375ab
I VAN 1+ 1AM, 621b-e 17.71b-f 145d 8448de 220.1cd 49.80a-e 1.048c-g
N+ M, 704ab 19.44a-c 174a-c 10588a-c 251.7bc 55.21ab 1.313a-c
VaN5+ aM; 780a 20.28ab 196a 11790a 297.5a 52.02a-c 1.463a
M, 529d-g 18.03b-e 116.3e 7152ef 163.4f-h 56.95a 0.8874e-k
M, 633b-d 18.01b-e 144.6d 8512de 192.2d-f 56.9a 1.055¢c-g
M, 694ab 17.58b-f 161.8b-d 9761b-d 225.2cd 56.59a 1.211ab
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Table 9. Continued 4 J s aals|
N S 055 gﬂ.{j:ﬁ.\u— sy als
‘S)I:':TC}JG“ [)jj,:_.:cjh.ﬂ IN s &l slass (J.f)m'bd«o()j; (r)f) (J&J)r;%)‘ﬁ‘))ﬁ& (45}.3):(;) (4sy3) (hT)T\(-&ljﬁ}aﬂr;)L;)quﬁﬁdebm
Irrigation levels  Nitrogen levels KNE' HKW (g) TEW (g) GY (kg/ha) BY (g/plant) HI (%) i (kg/m3)
2006
No 1760 9.7871 24.67r 1285p 57.46p 27.05k 0.3366m
N, 255n 11.32kl 35.80qr 19120p 66.340p 37.88ij 0.50121m
N, 289n 11.21kl 44.49p-r 2373n-p 87.651-p 34.28jk 0.622k-m
N; 3081-n 14.02h-k 52.79n-q 29721p 85.55m-p 44.67g- 0.7793i-1
I, VAN + M 380k-m 14.08h-k 66.30m-p 3819k-n 93.8j-p 52.60b-h 1.001e-j
N+ M, 426i-k 15.74¢-j 81.33j-n 4857i-1 131£5 48.19¢-i 1.273b-g
VaNs+ VaM; 429h-k 12.78jk 69.541-p 4008j-n 126.3f-k 41.20h-j 1.05d-1
M, 296mn 13.26i-k 46.500-r 2714m-p 70.72n-p 49.74d-h 0.71145-1
M, 419i-k 14.66g-j 73.85k-0 4387i-m 98.77i-0 58.45a-¢ 1.150c-h
M; 440h-k 12.89jk 69.751-p 4087j-n 108h-n 49.18d-h 1.071c-i
Ny 3311-n 13.16i-k 56.80n-q 3163l1-0 90.51k-p 45.04f-1 0.55231m
N; 433h-k 15.2814 81.90j-n 4691i-1 124.5g-1 48.87d-1 0.8196h-1
N, 487f-1 15.47¢-j 97.96h-1 5662g-k 133.7f-i 54.78a-g 0.9893f-j
N3 457g-k 16.51d-h 95.32h-m 5523h-k 142¢-h 52.11b-h 0.965f+
L YN+ 1AM, 473f 16.84d-h 95.21h-m 5742g-j 123.1g-m 60.51a-d 1.003¢-j
N+M, 519e-h 18.53b-¢ 100.6g-k 5831gj 149.3d-g 47.69¢-1 1.019d-j
VaN3+ VoM, 589c-¢ 16.54d-h 126.5¢e-g 7368e-h 181cd 52.74b-g 1.288b-f
M; 385j-1 13.85h-k 67.65m-p 3922j-n 100.4i-o0 50.80c-h 0.6853j-1
M, 488f-1 17.36¢-g 103.41j 6269f-i 133.3f- 62.06a-c 1.096¢-1
M, 616¢cd 16.78d-h 129ef 7656ef 175.9¢c-¢ 56.38a-f 1.338a-¢
No 451g-k 16.21d-i 92.97i-m 5286i-k 129.414 53.13b-g 0.6927j-1
N; 534d-g 17.53¢c-g 120.7e-i 7178e-h 164.6d-f 56.66a-f 0.9407g-k
N, 668bc 19.98a-c 182.8a-c 10590bc 207.8bc 66.09a 1.388a-c
N; 703ab 21.85a 201.4ab 11850ab 247 4a 62.81ab 1.553ab
Iz VNG + aM 608cd 18.04b-f 141.8d-e 8283de 163.7d-f 65.66a 1.007c-i
N+M, 713ab 20.79ab 190.5a-c 11490a-c 236.9ab 62.87ab 1.506ab
VaN3+ aM; 764a 20.79ab 209.5a 12360a 256.3a 62.70ab 1.62a
M; 548d-f 17.84b-f 123.5e-h 7406e-g 160.3d-g 60a-d 0.97031fj
M, 667bc 19.14a-d 163.4cd 9870cd 205bc 62.27a-c 1.293b-f
M, 742ab 18.21b-f 175.8bc 10310c 242 .9a 55.48a-g 1.35a-d

.JJJLJJ)IAL;'NQ}LL?w);bJb‘cla.u)aogi\:614:.:1:J;gQ}A)'wa\ﬁA.'..ZL.sa«gl..iuQ}FL;bbSUL«:SJA}JL»J,A}Q)@JA)JL&LAJQQ

Means, in each column and for each year and treatment, followed by the same letters are not significantly different at the 5% probability level using Duncan's multiple range tests.

KNPE = Kernel number per ear HKW = 100 kernel weight TEW = Total ear weight GY = Grain yield BY = Biological yield HI = Harvest index = WUE = Water productivity
No= Okg/ha, N;- 92 kg/ha nitrogen, N,=184kg/ha nitrogen, N;=276kg/ha nitrogen
M,=5 tons/ha farm yard manure, M,=10tons/ha farm yard manure, M;=15 tons/ha farm yard manure
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Fig 2. Relationship between grain yield and chlorophyll meter reading (SPAD value) in different nitrogen levels
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Figure 3. Relationship between grain yield and chlorophyll meter reading (SPAD value) in different

irrigation levels
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Fig 4. Evapo-transpiration (ET) rate at different growth stages in maize cv. SC 704 in 2005 cropping season
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Fig 5. Evapo-transpiration (ET) rate at different growth stages in maize cv. SC 704 in 2006 cropping season.
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Table 10. Water volume at different irrigation levels
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Year Irrigation Irrigation water (m’/ha)
levels
50 4029
2005 75 6044
100 8059
50 3815
2006 75 5723
100 7631
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Effect of drought stress, nitrogen fertilizer and manure on chlorophyll meter

reading, grain yield and yield components in grain maize cv. SC 704
Majidian, M'., A. Ghalavand’, A. A. Kamgar Haghighi ® and N. Karimian*

ABSTRACT
Majidian, M., A. Ghalavand, A. A. Kamgar Haghighi and N. Karimian, 2008. Effect of drought stress,
nitrogen fertilizer and manure on chlorophyll meter reading, grain yield and yield components in grain maize cv.
SC 704. Iranian Journal of Crop Sciences. 10(3): 303-330 (in Persian).

In order to investigate effects of water stress, nitrogen fertilizer and manure and mixed nitrogen fertilizer and
manure on chlorophyll meter reading, grain yield and yield components of grain maize cv. SC 704, a field study
was conducted in 2005 and 2006 cropping seasons. A randomized complete block design with factorial
arrangement with three replications was used. Treatment consisted of four levels of nitrogen fertilizer (0, 92, 184
and 276 kg N ha™), mixed nitrogen fertilizer and manure (46 kg N ha™' + 2.5 tons ha” farm yard manure (FYM),
92 kg N ha + 5 tons ha FYM and 138 kg N ha™ +7.5 tons ha' FYM ) and Farm Yard Manure (5, 10 and 15
tons ha” FYM ) three levels of irrigation (optimum irrigation (control), water stress 75% crop water requirement
and water stress 50% crop water requirement). Results showed that decreasing in nitrogen with water stress
reduced plant growth. Maximum growth was observed when nitrogen and adequate water for maize crop was
applied. Chlorophyll meter readings were significantly higher when water stress and nitrogen increased, and had
a linear relationship with kernel nitrogen percentage and was affected by water supply. The results also showed
the maximum grain yield was obtained in 138 kg N ha™' + 7.5 tons ha”' FYM with an average of 7555 and 7912
kg ha' in the first and second years, respectively. Maximum grain yield was observed when optimum irrigation
was applied with an average grain yield of 8756 and 9462 kg ha™ in the first and second years, respectively.
When water stress was applied at 50 and 75% of optimum irrigation, grain yield was decreased by 63 and 41% in
first year and by 66 and 41% in second year. The maximum grain yield was obtained in 138 kg N ha™' + 7.5 tons
ha” FYM and optimum irrigation with an average grain yield of 11790 and 12360 kg ha™ in the first and second
years, respectively. Results indicated that adequate nitrogen fertilizer slightly increased grain yield under water
stress. Integrated nitrogen and FYM application increased grain yield under water stress but optimum irrigation
increased grain yield. Under severe water stress condition nitrogen applied as integrated nitrogen fertilizer and
manure increased grain yield. Integrated nitrogen fertilizers and manure, reduced the needs for chemical
fertilizers and produced higher grain yield. It is concluded that application of 138 kg N ha™ + 7.5 tons FYM ha™
at optimum irrigation decreased the needs for chemical N fertilizer by 50%. It also increased the grain yield and
water productivity by 6.2 and 6%, respectively in the first year and by 4.1 and 4.2% in the second years, as
compared to the 276 kg N ha™.

Key words: Chlorophyll meter reading, Grain yield, Maize, Manure, Nitrogen fertilizer, Drought stress,

Yield components.
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