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Effects of wood vinegar and chelated Ca combined application on soil
properties and growth of cotton seedlings in saline-alkali soil
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Abstract; In order to investigate the impacts of wood vinegar liquid and its combined application with chelated
calcium on the properties of saline-alkali soil in Xinjiang and the growth of cotton seedlings, an indoor pot experi-
ment was carried out. A total of seven treatments were set up, namely the application of distilled water (CK) , the
application of wood vinegar liquid at 150 (M1), 300 (M2), and 600 kg - hm*(M3), and the application of a
combination of wood vinegar liquid and chelated calcium at 150 (T1), 300 (T2), and 600 kg - hm™(T3). The
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results showed that, (1) Compared with the control group, both the application of wood vinegar liquid and the
combined application of wood vinegar liquid and chelated calcium could significantly reduce the content of water-
soluble total salt in the soil, with a reduction range of 8.75% ~54.10%. The content of soil available phosphorus
(Available—P) increased significantly by 32.25% ~86.95%, and the content of soil available potassium ( Available
—-K) increased significantly by 8.80% ~ 14.96%. The contents of soil polyphenol oxidase (S—-PPO) and soil
alkaline phosphatase (S—=AKP) increased significantly by 5.16% ~ 16.65% and 3.08% ~45.90% , respectively. The
plant height, stem diameter, and fresh weight of cotton seedlings increased by 5.66% ~53.81%, 9.80% ~45.61%,
and 3.21% ~124.78% , respectively. (2) In comparison with the sole application of wood vinegar liquid, the com-
bined application of wood vinegar liquid and chelated calcium could effectively promote the reduction of water-solu-
ble total salt in the soil. The lowest content was 3.54 g - kg™', which was 54.10% lower than that of CK. The con-
tents of soil available phosphorus and soil available potassium were the highest under the T2 treatment, reaching
65.30 g - kg™ and 174.00 g - kg™', respectively, showing an increase of 88.10% and 19.70% compared with CK.
The activity of S—=AKP was the highest under the T3 treatment, increasing by 45.90% compared with CK. The plant
height, stem diameter, and fresh weight of cotton seedlings were the highest under the T2 treatment, measuring
8.60 cm, 11.80 mm, and 3.27 g, respectively. (3) Through the entropy weight method analysis, it was found that
the combined application of wood vinegar liquid and chelated calcium had a better effect on improving saline-alkali

soil than the sole application of wood vinegar liquid. The T2 treatment was superior to other treatments, ranking first

in the comprehensive evaluation. The optimal application rate was 300 kg + hm ™.

Keywords: wood vinegar liquid; chelated Ca; cotton seedlings; saline-alkali soil; soil properties
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Table 1  Effects of wood vinegar solution and wood vinegar +

chelated calcium on soil nutrients in saline-alkali soil

e AP Bl AL A
Organic matter Available-N  Available-P  Available-K
Treatment B - -1 -1
/(g-kg™) /(mg-kg) /(mg-kg) /(mg-kg™)

CK 7.76£0.72a  96.30+4.70ab  34.70+2.70d  145.00+4.31d
M1 7.83+0.57a  98.20+3.30ab  45.90+3.40c  158.00+2.12¢
M2 7.93+0.23a  92.40+3.70b  52.50+0.40b  166.00+1.13b
M3 8.10+0.38a  93.30+6.30b  51.70+0.10b  162.00+1.21bc
T1 7.99+0.67a  95.00+0.80ab  55.70+4.60b  159.00+0.89¢
T2 8.11+0.19a 101.70£5.70a  65.30+3.00a  174.00+4.10a
T3 8.30+03la  93.80+2.40ab 64.90+2.30a  167.00+4.21b

TE AR NE RN AR A9 22 53 .3 (P<0.05) , Il
Note: The different lowercase letters indicate significant differences

between treatments ( P<0.05). The same below.
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Fig.3 Effects of wood vinegar and wood vinegar + chelated calcium on growth indexes of cotton seedlings
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®2 WMEEKERSURELEBELERN
ZRLERSEEDOIEFSH
Table 2 Multivariate stepwise linear regression analysis of cotton

growth index and modified soil physical and chemical properties

B AT R P RB R P
Stepwise linear Coefficient of
. . o P value
regression equation determination
y,=1.259+0.153x, 0.751 <0.001
y, =4.149-0.223x, 0.361 0.002
¥, =0.861-0.084x, 0.546 <0.001

TE oy RN,y R ZEM s FOR B BT, ) RN HEE  x,
FRKIE R

Note: y, stands for plant height, y, stands for stem size, y; stands
for fresh mass, x, stands for available phosphorus, x, stands for water-sol-

uble total salt.
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Table 3 Weight analysis results of each index

FEMME e (FESUHE 4
i H Information Information HE/ %
Ttem entropy utility Weight
analysis e value d
HHLR Organic matter 0.845 0.155 9.192
WA Available—N 0.790 0.210 12.418
W Available—P 0.892 0.108 6.382
AL Available-K 0.901 0.099 5.863
fif [T i Fresh mass 0.800 0.200 11.819
S-PPO 0.848 0.152 9.008
5K Stem diameter 0.854 0.146 8.658
S-AKP 0.894 0.106 6.283
Pk Plant heigh 0.784 0.216 12.809
IKIETE SR
Water-soluble total salt 0865 0-135 7.979
pH 0.838 0.162 9.589
R4 BUERTEABAMES
Table 4 Comprehensive scores and rankings
analyzed by entropy weight method
e AT H
Treatment Synthesis score Mathematic
CK 0.11 7
M1 0.32 6
M2 0.44 4
M3 0.42 5
T1 0.46 3
T2 0.85 1
T3 0.63 2
3 9 i
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