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Table 1- Physical and chemical properties of the soil and sugarcane biochar at the test site

. SB sy -1
Depth soil Elements (ppm) T | pH ECds.m™)
cm) < > N ype soi
0-30 145 4 0.060 Silty Clay 7.9 2.5
oolistwl 8590 ;S sl g (1 brond 9 (K Sluoguas
o lan 5 Sz "
o Ofgre yhd S5 CEC
H 2SI 0/C  CN w
PR ®AS T meme STy (cmolkh)
(ds.m™) (g/em’y m’kg")
7.5 0.84 69.65 0.27 459 0.28 249.31 0.13 5.6 36.3 164
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Figure 1- Change of dry matter, LAI, CGR and RGR influenced by irrigation, and biochar at times

after planting
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Figure 2 —Change of dry matter, LAI, CGR and RGR influenced by nitroxin at times after planting
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Table 2- Analysis of variance and mean squares of the studied traits under the influence of
irrigation, biochar and nitroxin regimes

Means Square Glas yo cSileo

o b et s‘sﬁ:m EI S IR A LI 3 L oYl S ySdes
S.0.V. &3l ol Lo Gl gy e g P 0395 Canat 4o 0 ySlos
df e Sy oy s DMT Biolpgical Grain yield
RWC LAl CGRuy  RGRp, " yield
by Block (R) 2 520 0.051™  1.31™  6.5x10°"  897.4" 748.96™ 167.23™
skl Irrigation(I) 2 976.087 6.646 146.91" 0.000149™ 3166762  361702.8°  38650.9"
Shol s ¥R 4 4003  0.055 1.01  45x10° 1604.0 952.50 160.12
l>sw Biochar(B) 2 287437 33307 87.92" 0.000115 239323.57  230804.4"  16108.5"
owmSeyus Nitroxin(N) 1 53.18™  0.188" 3317 3.78x10°" 84335 13289.1" 4265.0"
I*B 4 4890" 0.1717 145" 2.89x10°"  13216.5" 21486.6" 698.7"
I*N 2 441™  0.008™  0.04"™  7.4x107 5497 1903.6™ 1819.6™
B*N 2 0.84™  0.002% 0.2  5x107 98.0" 136.33™ 119.00™
[*B*N 4 188" 0007 o064 30X10 137.6™ 2767.5" 63.43™
s Error 30 1500 0038 042 A0 171.8 754.06 239.15
&y g CV. (%) 5.34 5.41 5.26 2.65 2.44 5.16 7.91

N P TV 1 - | SE=py PGS S PP NP EYSEPONSUP-SIN Ik I VR S |
ns, * and **: nonsignificant and significant at the level of five and one percent statistical error, respectively

9 ‘5..,..*4 g.j 6‘93-"“’ c.\.,.';'a) 6L®ua>'~l..i‘a Lf’“u‘*“ 6‘)’. oolazw! 3,90 LSLQJ..\A Lgbb).'l.ablg: C"L"' u,.i;Lm MLa.o -y Jg»\.‘?

g 50 ookl LiSKen p 51,0 0895 s 0,Ses
Table 3- Results of parameters of models used to predict growth indices under irrigation
stress, application of nitroxin and biochar

oo L Ky s
lyixe J"’a’ J) - (e Ay S g Sins oolo 0055 Ly § O yShos
- - x g0 . . .
ol oo o LAT CGR RGR DMT Biological yield
Irrigation Biochar s CGRax RGR .«

Tmax Tmax T50% DMTmax T50%

RWC A qay) E0) @y 1 B8 @y @) (@ay)

Nit Nit"

78.28° 3.72° 80.9%® 12.85% 63.7° 0.100°7 65.7°° 485.7° 56.4° 464.3% 498.69
81.10° 4.42* 81.0° 16.61° 64.1"° 0.138" 57.9% 648.8° 56.7° 628.4° 649.8"
82.20° 4.54° 81.1° 18.68* 65.9° 0.163" 533% 779.0° 58.7° 809.8° 783.1°
6573 3.43% 81.9* 12.16 65.8° 0.092¢ 68.6° 44987 57.9* 4347 474.8%
68.97° 3.75° 79.4% 15.68" 652° 0.144> 57.3% 6233¢ 57.8%° 546.2% 616.4>¢
78.43%  4.02° 79.4% 17.45® 65.7*° 0.187° 50.09 736.4° 58.5% 705.1° 746.5®
61359 244% 79.1° 7.67° 65.7*° 0.078° 70.2* 325.8" 58.1° 315.5% 316.3%
68.06° 3.03° 77.8° 10.78° 65.0°° 0.084% 69.6° 398.7%8 57.0° 385.5% 3955%
68.68° 3.22° 785° 12.02% 63.7° 0.112° 62.2% 4482" 55.8° 363.4% 4543%

60 mm

90 mm

120 mm

0 h OO OXRAO

il oo doy0 O g 50 SOl (yge3] Lo o e B soins yLis (g b 0 Dglite g,
The different letters in each column indicate a significant difference by the Duncan test at the 5% level.
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Table 4- Results of parameters of models used to predict growth indices under irrigation
stress, application of nitroxin and biochar

Sz oolo S oo 5l Jgamme 0y sy (e Iy L g
(S 9 e DMT LAI CGR RGR
Nitroxin DMT TSO% Tnax CGRmax Thax RGRmax TSO%
g. me day LAlLax day g.m™ day’! (day) g.g ! day’ day
Nit 530.7b 57.6b 3.54b  79.9a 13.09b 65.1a 0.105b 63.7b
Nit" 622.2a 59.6a 421a  80.5a 14.90a 65.0a 0.120a 70.8a

il e doy0 O s 45 SOl (yge] g s re B soias jLis (g B 0 Dglite By,
The different letters in each column indicate a significant difference by the Duncan test at the 5% level.
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Figure 3- Comparison of the average irrigation interaction of nitroxin on bean yield
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Fiaure 4- Comnarison of average irrigation interaction in biochar on vield of cownea
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Figure 5- Comparison of average irrigation biochar and nitroxin interactions on yield of
cowpea
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Abstract

According to Iranian water resource limitations it is mandatory to find water
efficient strategies for crop production in accordance with reduction of chemical inputs.
A split-factorial experiment was conducted in 2018 based on randomize complete block
design with three replications to investigate the effects of biochar and nitroxin
application on growth traits and yield of cowpea under different irrigation regimes.
Experimental treatments were irrigation regimes (0, 90, 120 mm) evaporation from
water pan class A which were considered as no stress, mild water stress and Sevier
water stress, respectively. Irrigation treatments were arranged as main plot and three
levels of biochar (0,4, 8 t.ha™) and nitroxin (inoculated and no inoculated) considered as
factorial subplots. Results showed that dry matter accumulation and relative crop
growth rate exhibited a sigmoid pattern while leaf area and growth rate followed
gaussian pattern. Based on model output DMT . was 467 g.m™ and RGR .y was 0/100
g, LAlx 3.65 and CGRx was 12.6 g.m'2 which reach to 50% of final value in 55/9,
65.9, 40.5 and 31.7, respectively. Application 8 ton/ha biochar with nitroxxin resulted in
12% RWC and 10%, 27% improved nitrogen and phosphor status under severe stress
condition. Irrigation at 120 mm evaporation caused 33% reduction of grain yield and
nitroxin application at normal condition caused 19% increase in grain yield but at 120
mm evaporation it did not exhibit significant effect. Application of biochar at no stress
condition led to 37% increase in grain yield and such changes reach to 29% at 120 mm
evaporation from water pan class A. The highest grain yield (266 g.m™) obtained from 8
t.ha™! biochar at no stress condition and the maximum biological yield was obtained
from 8 tha' biochar with nitroxin (809 g.m™). Application of 8 tha’ biochar
incorporated with nitroxin could provide satisfactory yield for cowpea crop under water
limited condition.
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