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Table 1- Chemical characteristics of farm soil (before planting)

e S glan ol ot 038 - -
Depth (cm) EC (ds.m) pH Organic N|trogeln Phosphor?us Potassi urln
' carbon (%) (mg.kg~) (mg/kg™) (mg/kg™)
0-20 1.37 7.2 0.99 8.23 19.2 397
20-40 3.42 7.9 0.71 441 53 348
40-60 4.16 8.1 0.19 1.19 5.1 301

(CslS 5 3) 4 )50 SB (S8 Shoogas -V Jgux
Table 2- Physical characteristics of farm soil (before planting)

S slasILT © oot oy
o Mechanical ana'yss S 009“:“ J9 [CS}) “"".?‘b)
. - - Bulk density Mass moisture
Texture Clay (%) Silt (%) Sand (%)
0-20 loam 15 37 48 117 14.75
20-40 loam 23 32 45 1.32 16.41
40-60 loam 15 40 45 1.38 18.22

PS5 e g0 Slae Slao sl (g 5 6kl syl il )ls 452 Y Jgu
Table 3- Variance analysis of irrigation and nitrogen treatment on yield and nitrogen content in

wheat
.y wp wlSles SIS L s s SO0 Ods S
o 157 Seed yield Biologica Nitrogen content in forage Nitrogen content in
SOV b y yield 9 ag seed
df MS) oy yo Sk
=
. ’I f; , 2 57563.1ns 0.2104583™ 15319.0360™ 0.01134267™
eplication
| ‘_5’;‘;' 3 83142906.8"  322.7024306" 36360.7883" 0.39845208"
rrigation
l\‘f‘,’ ol 6 15560.2 0.074139 19880.7095 0.24846078
an error
N‘,’f”’* 3 205386164  82.787430" 18206.9637" 1.46661875"
itrogen
| U;:"‘ * “?’tL’*' 9 22320235 37.211134" 19334.7105™ 0.01171319"
rrigation X ni rogen
*;‘u ’; oLl 36 2802.0 0.022083 15286.4552 000315417
error
* "C'V’*”(o/‘)"" 118 1.08 16.71 5.79
0

TS

WSl oe g S Sme yuf ns 5 1N 0 Jleis! gl 53 (09 o cime saimogylis cous 4 T
*, ** significant at 5 and 1% probability levels, respectively and ns non significant.
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Table 4- Mean comparison of treatment combinaton effect of irrigation and nitrogen on
biological and seed yield in wheat

Hlowd ailo o ,Slos S 59) g o ySlos
Treatment Seed yidd (kg/ha) Biological yield (ton/ha)

1:N1 4329d 104d
11N, 5149 ¢ 138¢c
11N3 5992 ab 16.5ab
11N, 6715a 178a
15N, 3141 e 11.4d
1,N, 3521 de 130¢c
1,N3 4585 cd 14.7 bc
15N, 5359 bc 155b
13N1 2443 f 8.5de
13N, 3179e 11.2d
13N3 3498 de 121cd
13N, 3981d 132¢c
14N 877h 3.8f

14N5 1295 g 50e

14N3 1467 g 56e

14N, 1588 g 6.6e

el 2250 O Lozl s 10 (5l s cime gl 3929 pas edimO i gt o 10 alie g >
Mean followed by similar |ettersin each column, are not significantly different at the 5% level of probability.

paiS S s (e ls (6l (3950 5 bl la et (uills 4520 -0 Jou

Table 5- Variance analysis of irrigation and nitrogen treatment on leaf areaindex in wheat

LAI (;ér'n LAI LAI LAI
4y i i ilki
s golie o (Seedl ngg) elongation) (Flowil? ng) (’\,/:”km? seed) (F!a[\‘/est)
SOV 6de (azalS) (@l b Jagb) (2 5) (D10 yls (6 yaid) (Sl y9)
MS) oy o (Silio
. )l'):’at _ 2 0.0003937™  0.0018750™ 0.0043750™ 0.0058333"™ 0.00644583"™
eplication
| 55);‘;‘ 3 0.0482409°  1.2050000" 1.2180555" 1.9311111" 0.2661111"™
rrigation
'\L;“f‘ oLt 6 0.0002159 0.0035416 0.00576338 0.0019444 0.0025694
an error
N?f’)‘*" 3 0.0056743™  0.3938888" 0.3769444" 0.2927777" 0.0727777"™
itrogen
| v;:f*” * ‘53:*' 9 0.0001761™  0.0096296" 0.0149074™ 0.0050000™ 0.0059259™
rrigation x nitrogen
‘g‘u); oLt 36 0.0001798 0.0043361 0.0037500 0.0056944 0.0024305
error
(1) & i < & 3.64 2.01 1.41 3.15 15.98

CV (%)

Bl oe g S Sme yuf ns 9 /N 0 Jlaml mhaw ;o 0e o gire saimsylis ol 5 4

*, ** significant at 5 and 1% probability levels, respectively and ns non significant.
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Table 6- Variance analysis of irrigation and nitrogen treatment on radiation use efficiency in

wheat
RUE RUE ] -
RUE (Stem RUE (Milking RUE Srae 2L
ks sl “*»®  (Seedling)  €longation)  (Flowering) seed) (Harvest) 03970
SOV &Ll agals) o disk) (pals) o (6 5ees) (esloyy  Nitrogen use
o df (43l (@ls efficiency
(MS) Olay yo (12 Kilo
R ’l"; , 2 0.00182™  0.00776™ 0.0302™ 0.0824™ 0.0214™ 1.4579™
eplication
| ‘_5’;‘;' 3 210.4188™ 38234817  1506.7103" = 110647317  116.0146™  1453.3254""
rrigation
l\‘jll‘,’ ol 6 36.1081 59.0855 213.9656 160.0462 15.3747 34.2358
an error
N‘_’f”‘*" 3 648259° 675115 12431917 11372057 350611  322.0036"
itrogen
‘bssr‘&i x G)L:.!T Kk Kk * ok * ok
Irrigation x 9 0.4509™ 1.0390 3.1120 2.2435 0.1983™ 107.5327
nitrogen
<% ol
b 36 0.0589 0.00566 0.0040 0.0194 0.0777 1.2222
error
@ ‘:3';‘/’*(”0/‘)"”" 17.05 8.15 11.90 23.36 25.05 13.99
0

ils 951 I sime 5ot 5 N I Jlain s 43 (351 5 sine oaimo Lt e 4 7T
*, ** gignificant at 5 and 1% probability levels, respectively and ns non significant.

PSS oy Bran 25 g Al 5 aig 50 35 Sl (355 5 kel e BT pSike dnglio -V Jgur
Table 7- Interaction effect of irrigation and nitrogen on nitrogen content in wheat seed and plant

BITSY} (1) (Blaor 5 ) (hhug gy oIl 53 (459 yiond e () &ils )5 ;)59 s il 03958 Span 21,
Treatment Nitrogen content in forage (%) Nitrogen content in seed (%) Nitrogen use efficiency

11N, 1.49 cd 1.32¢c -

11N, 2.18b 1.84b 9.20a

1:N3 2.26b 1.88b 9.50a

11N, 292 a 227 a 9.54a

I,N; 1.38 cd 1.17 cd -

I,N, 1.98b 171b 7.80 be

1,N3 2.08b 176 b 8.25h

I,N, 2.65ab 2.08a 8.87 ab

15N, 1.25d 114 cd -

15N, 1.84bc 1.50 bc 7.36 bc

13N3 1.95hb 1.72b 6.02¢c

13N 2.13b 1.90 ab 156¢

14Ny 1.14d 1.01d -

1aN2 1.44 cd 134c 4.18d

14N3 1.68c l44c 3.37d

1aN4 2.03b 1.79b 2.84d

ol T o 2,3 O Jloil s 0 (6 Lol o ime glis 925 pas saimd Hlid gty 10 alive g >
Mean followed by similar lettersin each column, are not significantly different at the 5% level of probability.
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Figure 1- Interaction effect of irrigation and nitrogen on LAI in a: stem elongation b:
flowering and c: milking seed stages
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Figure 6- Interaction effect of irrigation and nitrogen on RUE in a: stem elongation, b: flowering

and c: milking seed stage
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Abstract

Water and nitrogen are among the most important limiting factors controlling yield in
crops. With due attention to importance this subject, in wheat a split plot experiment was
carried out in the field, using randomized complete block design with three replications under
different irrigation and nitrogen levels during the cropping season of 2009-10 in Shirvan
region. The experimental treatments consisted of four levels of irrigation, I;= optimum
irrigation (field capacity, FC), 1= Irrigation at 80% FC, Is- Irrigation at 60% FC and 4=
without irrigation which were assign to main-plots, and four levels of nitrogen fertilizers,
namely, Ni= 0, No= 100, N3= 175 and N4= 250 kg N/ha to sub-plots. The results of experiment
showed that the highest amount of seed yield, biological yield, leaf areaindex during different
growth stages, radiation use efficiency and nitrogen content in whole wheat and seed obtained
from treatment of optimum irrigation (1;) and applications of highest nitrogen fertilizer level
(N4), but there wasn’t significant different between this treatment with treatment of optimum
irrigation and consumption of 175 kg N/ha (I1N3). The lowest values were obtained from
treatment of no irrigation and nitrogen (14N;). For nitrogen use efficiency there was two
different conditions. In the first condition, nitrogen use efficiency increased under optimum
irrigation (I1) and irrigation at 80% FC (l,) with increasing nitrogen level from N1 to N4. In
the second condition, nitrogen use efficiency decreased under irrigation of 60% FC (lI3) and
without irrigation (I4) with increasing nitrogen level from N; to N4. Generdly, it can be
concluded that to obtain the highest yield in region, optimum irrigation is necessary. To
obtain highest nitrogen fertilizer consumption and seed yield 250 kg N/ha would be required
however there wasn’t significant difference between 250 an 175 kg N/ha applications.

Keywords. Nitrogen use efficiency, Radiation use efficiency, Wheat, Yield.
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