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Effect of biomass carbon input on corn biological index
cultivated under saline stress

LIU Yi, MENG A-jing, HUANG Jian, QI Tong, FENG Yao-zu, TANG Guang-mu, GE Chun-hui, WANG Xin-yong
( Institute of Soil Fertilizer and Agricultural Water Saving , Xinjiang Academy of Agricultural Sciences, Urumchi, Xinjiang 830091, China)

Abstract: In order to Study the effect of biomass carbon input on biological characteristics of maize cultivated in
saline soil, different salinized soils were used to simulate different salt stress environments. The study materials were gray
desert soil in three salinity levels: level 1, low salinity, level 2, medium salinity, and level 3 high salinity with different
percentage of biomass carbon inputs. Corn was cultivated in these media and the physicochemical indexes were investigat-
ed before and after sowing to observe the germination of maize seeds and their biological characteristics after emergence .
The results showed that the 1% , 2% and 4% biomass carbon inputs into level 1 and level 2 salinity soil could reduce
the pH and total salt content of the soil. 8% biomass carbon input to salinity soil could induce the soil’s pH and total
salt content up to the highest. Biomass carbon inputs to salinity soil could boost the com seeds germination and promote
the seeds’ vigor, the increasing range was positively related to biomass carbon input ratio. When the level 1, level 2 and
level 3 salinity soil had 2% , 2% and 4% biomass carbon inputs accordingly, the cultivated corns’ stem diameter and
plant height had the biggest increase, the 8% , 2% and 8% biomass carbon inputs into the salinity soil accordingly

could induce the biggest above and underground corns’ dry matter accumulation, increasing ratio which compared with
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CK were 115.9%, 151.2% , 648% and 117.5%, 91.7% . 241% . The biomass carbon inputs were related to the

corns’ MDA content decrease and the increasing of CAT and SOD in the same time. The biomass carbon could be used

as a kind of salinity soil improvement agent.

Keywords: biomass carbon; saliferous gray desert soil; com
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Table 1  Basic properties of the soil in the pot experiment

B

R - Total. salt C04%- HCO; - Cl- S0,%- Ca?* Mg+ K* Na*

Saliferous level p Sarka1) /(gkg™) /(gkg™') /lgkg™)  s(gkg™h) /(gkg™')  /(grkg™')  /(grke™))  /(grkg™)
2T Low level 7.68 4.0 0 0.315 0.462 1.900 1.652 0 0.021 0.350
HEE Medium level — 7.52 10.2 0 0.315 0.711 3.518 1.731 0 0.034 2.40
/¥ High level 7.46 16.3 0 0.473 1.096 5.008 1.554 0.143 0.046 3.738

1.1.2 A REAGHE  EW R E E K5
+ AR T 5 R A g A N 3 (N43°56730”, E87°
28'16") , IR AR AL A, 1R 2 500°C ~ 700°C,
Bl I 1R] 8 A /IS, I i A ) Jo Jo i A BHLA P Jo
pH 9.93,EC3.7 mS+cm ™', H HLikK 434.18 g kg™ ', &=
R 26.71 g-kg™ ', AW 11.85 g-kg™ !, 241 22.54 ¢-
ke ™' Bl % &L 5. 83 mg - kg™, B ALHE 200. 49 mg -
kg™ !, LB 108.2 mg- kg™, CEC 12.65 cmol ( + )+
kgflo
1.2 Rt

P g ab o b 3 AR B R A
(HAEPER LR 1), HIEAE R 1.5 g'cm_‘%,flr 2 mm
i 25 FH 5 2= 0 o o i A\ e 4 BE - 498 T B 1) 0% (BCO,
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$90.22.5.45.90,180 t-hm~2, 2016 45 H 17 H %
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HO) M5 B KA 2aEIk, 6 A 27 H I E M R BE S
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1.3 MR E R F iE
158 pH B AL (2K 1:5 0% )
KR = (CRZFFFE/AEF 50 x 1005
REH = (5« RIF T & ZFE0/ 850
x100,t=7;
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Fig.2 Effects of biochar additions on saliferous soil total salt
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A EXTIR (BCO) o L =AN3h 3 /K S ok JE i
ANTR) AR ) O i A\ o 45 b B T OK il R 2E R
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BCO M4/ 145.43% 174.57% .73.72% ., WY
JBT RN B KA i AR A ] e A\ 2 1 T 38
5 (5 5 49 A= W) T B A RE AR L, 8% A W) T R
AN R SR A R T R R R A HEE N
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0.05), EFERTL 13 BCO AL FEAREY 25.75 cm,

Z AR a0 e i (P <0.05) .
£ EMBEREANLELTENEXRMTFHENE RGN

Table 2 The influence of biomass carbon input to saliferous soil during corn seed germination and growth

ﬁﬁ@ﬁﬁ e e E%%@% E%%ﬁ B0, 258 WS
Saliferous . . Germination Germination L. Stem Plant
level Concentration energy index Germination diameter height
BCO 30.00+2.31 e 18.70+1.84 d 36.67+4.71 e 6.05+0.44 b 35.61+3.03 d
BCI 66.89+8.84 b 39.19+3.65 c 70.00+4.28 d 8.03£0.60 a 43.89+1.31 ¢
ijfvel BC2 73.33£6.71 c 42.02+2.84 b 80.00+0.00 c 8.09£0.54 a 57.61+5.69 a
BC4 82.53+7.83 b 47.69+4.26 a 83.92+4.71 b 8.05+0.86 a 50.83+3.42 b
BC8 86.76 £ 0.00 a 50.76 £3.91 a 90.00 +0.00 a 8.05£0.48 a 55.72+1.86 a
BCO 26.67+2.73 d 16.78+0.77 d 30.00+2.74 d 5.66+0.63 b 37.28+4.30 ¢
g BCI 63.53+4.12 ¢ 37.10%1.61 c 74.17+0.00 ¢ 6.31+0.94 ab 40.00 +4.75 be
Medium BC2 70.00+6.36 b 40.38+4.05 b 78.46+9.13 b 6.52+1.20 a 50.89+4.49 a
level BC4 76.67+5.71 a 42.54+1.33 ab 80.98 +5.41 ab 5.66+0.76 b 38.83+4.09 c
BC8 79.33+7.64 a 43.12+3.11 a 82.37+2.66 a 6.50+0.93 a 42.44+7.97 b
BCO 10.00+1.41d 9.40+0.84 d 26.37+3.41d 4.58+0.48 e 25.75+1.95b
o BCI 13.62+3.52 ¢ 16.23+1.42 ¢ 40.50+5.97 ¢ 4.95+0.39 d 26.33+1.42b
High BC2 23.3326.41 e 16.73+1.26 ¢ 42.67+2.24 b 6.31+0.12 b 40.39+3.10 a
level BC4 26.67+3.83 b 24.23+3.48 b 44.33+2.38 ab 6.63+0.46 a 42.22+2.55a
BC8 33.8327.73 a 36.63+2.73 a 45.81+3.95a 5.91+0.34 ¢ 41.11+4.29 a

TE : MG NG B3R A BRI 22 5138 5% 8% Ko

Note: Different small letters within a column mean significant difference between treatments at 0.05 level.
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