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Effects of cottonseed meal humic acid fertilizer on soil water-stable
aggregates, soil enzymes and soil nutrition

PANG Qing-yang, XUAN Yu-long, CAI Xu, WANG Ya-ge, LI Wan-tao, WANG Kai-yong
( College of Agriculture , Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: A field experiment was conducted to identify the effect of cottonseed meal, a water-soluble humic acid
fertilizer, on soil aggregates, enzymes and nutrients. Spring 38 was used as the test wheat variety, and three treat-
ments—CK, equal nutrients compound fertilizer and equal nutrients cottonseed meal humic acid compound fertilizer—
were designed in the experiment. The results are as follows. Compared with CK, in the treatment of humic acid fertiliz-
er, percentage composition of soil aggregates at different levels transferred to aggregates (2 ~0.25 mm and > 2 mm) , soil
urease activity, the activity of catalase and alkaline phosphatase increased significantly, and there was no significant dif-
ference in sucrase activity. Humic acid compound fertilizer increased the soil alkaline hydrolysis nitrogen, available
potassium and available phosphorus content at O ~ 20 cm soil layer by 37.27% , 37.02% and 42.24% respectively in
the whole growth stage. And it increased the soil alkaline hydrolysis nitrogen, available potassium and available phospho-
rus content at 20 ~ 40 cm soil layer by 15.55% , 57.36% and 61.52% respectively. Compared with equal nutrients
compound fertilizer, equal nutrients cottonseed meal humic acid compound fertilizer transferred percentage composition of
soil aggregates at different levels to aggregates (2 ~ 0.25 mm and >2 mm), improved the activity of soil urease, catalase
and alkaline phosphatase, and there was no significant difference in sucrose activity. Compared with equal nutrients com-
pound fertilizer, humic acid compound fertilizer increased the soil alkaline hydrolysis nitrogen by 5.92% , available
potassium by 4.29% and available phosphorus by 8.8% at 0 ~ 20 c¢m soil layer, and alkaline hydrolysis nitrogen by
1.9% , available phosphorus by 15.39% , available potassium by 8% at 20 ~ 40 cm soil layer in the whole growth
stage .

Keywords: humic acid fertilizer; soil water-stable aggregates; soil enzymes; soil nutrition
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Table 1 Experimental treatments

Ab B it FE

Treatments Amount of fertilizer

X HE Control AHENE No fertilizer

5245 HE (NPK) N:270 kg*hm~2.P,05: 165 kg*hm~2,
Combined fertilizer K:165 kg-hm™?
JE RS A TE (HNPK)

N:270 kg*hm=2,P,05: 165 kg*hm™2,
K:165 kg*hm~?

Humic acid
combined fertilizer

FENZZPRTIA AR TR A B AT H
53 3M 35% 25% 25% \15% , 18 AEFERF LR I
5 RIAT, BIEKE A 4 500 i - hm 2, 24 FH Y
HHRE 7 o BN 9 m?, A E R 3
W /NKZ A1 45 50 em PR T TRUHEN A B —
P17 (4 15/0 % 1 S5TH R ATEEN 15 em) o HoA 4
T H Y b R A P A ]

1.4 MEmMBSAZ*

RFETF/INZ PR ATIA 2RI AR S
HHAT, PR 0~20 cm A1 20 ~40 em + )2+
FE AR 3 AN EA, HIBR 0K A AR R AR, KT
Je T 5 - SN -4 5% 0y o T AME R B+
JZ 0 ~20 cm 120 ~ 40 em JFUR A, FF00 5 £ 1€ A
BRSPS UACR AR 9L 10 AR S ) 3R
FRBE IS U5 HG s 0 s 1 5 ERE B TS PR 3,5 - —
AL I EE g 1 B Tl I S R R I
T A R 2T 5 3o A T SR e R
TR L SR A R R R O, TR R
FKIEICRE B, AT 30 R Olsen 50052113,

1.5 #iELE

12 ] Microsoft Excel 2003 %5 (4%t 4 & i 17 4b B
FEEL, F SPSS20. 0 F A -1 T Ge it o3 i N 22 7 i 3
PEREHG o

2 AR50

2.1 [EBHEBREEYS 1A B A AR

ANl it A Ak BT /N 2 4 s3] K RS e
SRR ) E 4 s T . 3 (3R 2) , A5 A0 R IAT R 1k
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EL B AR R A A 3 DA 15 38 T iy A SR Ak 2 220 A A
>2 mm PRI, I H B T CK, I IE 1 21 B
ST R AR R N, 435K 45.72% ,51.23% il
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62.42% FGWE R 15.57% 36.14% F 61.54% . TE4K  FEHIGIN, FERGAIIIAE] T 95.83% , A1 AR & i
T, KA RIS RN T CK I RIR KT CKsF 4.17% . BEBERAE RS 1 R AR A2 20 A, i Hok
GANEAEKES IR, KAREGEECA KT &0 2~0.25 mm Al > 2 mm F 58, 840 7 K H R K
CK, I HAEER A A 3 & T CKo 55558 Oit, IF B IC A #EACH 3

O35 A REAE B, 5 R R HE A B ARG A SR AR 5 AR A 8

F2 BHEREX T EKEESRREZN

Table 2 Effects of humic acid fertilizer on soil water-stable aggregates (0~ 20 cm)

T b K BAEK Macro aggregates/ % AR Micro aggregates/ %
Growth stage Treatments >2 mm 2~0.25mm  MAISum  0.25~0.053 mm  <0.053 mm JA Sum
CK 41.51a 37.73a 79.24a 9.12b 11.64¢ 20.70¢
. .12¢ .21b .33¢ 24a .43a .67a
gfozfi NPK 32.12 34.21L 66.33 14.24 19.43 33.67
HNPK 39.67b 32.10b 71.77b 13.12a 15.11b 28.23b
CK 38.34b 41.71a 80.05a 9.26b 10.69b 19.95b
ZE
Booting NPK 37.63b 36.15b 73.78b 14.11a 12.11b 26.20a
HNPK 40.35a 35.28b 75.63b 15.26a 9.11a 24.37a
CK 39.56¢ 44 .85a 84.41a 9.58b 6.01b 15.59b
Fi\iffﬁg NPK 43.53h 32.52¢ 76.05b 14.58a 9.37a 23.95a
HNPK 45.72a 40.06hb 85.78a 9.25h 4.97h 14.22b
CK 37.63c 46.44a 84.07b 8.06b 7.87a 15.93b
R
Filling NPK 46.91b 34.46b 81.37b 10.77a 7.86a 18.63a
HNPK 51.23a 36.88b 88.11a 7.27b 4.62b 11.89¢
CK 38.64c 44.73a 83.37¢ 8.15a 8.48a 16.63a
LA
Ripening NPK 48.19b 40.90b 89.09b 8.34a 2.57b 10.91b
HNPK 62.42a 33.41c¢ 95.83a 3.25b 0.92¢ 4.17¢

AR R EUETE 0.05 K 2R EE (P <0.05), FH,

Note: different letter indicates statistically significant difference at 0.05 level, the same below.

F3 EHEBRERT 20 ~ 40 em T B KR E SRR KRN RN

Table 3 Effects of humic acid fertilizer on soil water-stable aggregates (20 ~ 40 cm)

B b KB Macro aggregates/ % A R A Micro aggregates/ %
Growth stage Treatments >2 mm 2~0.25 mm B Sum 0.25~0.053mm  <0.053 mm A Sum

CK 38.32a 35.53a 73.85a 13.95¢ 12.20a 26.15b
fﬁ;i NPK 36.89b 35.32a 72 .21a 15.66b 12.13a 27.79b
HNPK 39.43a 30.49b 69.92b 18.06a 12.02a 30.08a
CK 39.54a 35.07a 74.61a 15.02a 10.37b 25.39h

B
Booting NPK 37.44b 32.31b 69.75b 17.53a 12.72a 30.25a
HNPK 39.45¢ 33.66a 73.11b 16.76a 13.13a 26.89a
CK 40.46a 32.38b 72.84b 14.46a 12.70a 27.16a
Fﬁ\iﬁﬁg NPK 39.72b 33.54b 73.26b 16.71a 10.03b 26.74a
HNPK 41.76a 36.63a 78.39a 11.54b 10.07b 21.61b
CK 34.53¢ 31.94b 66.47b 2.8 10.71a 33.53

St )

{’fﬂfjf NPK 39.84b 35.20a 75.04b 13.76b 11.20a 24.96b
HNPK 49.73a 32.29h 82.02a 10.22a 7.76b 17.98¢
CK 32.76¢ 35.23b 67.99¢ 23.84a 8.17a 32.0la

FREAI)
Rinening NPK 41.57b 39.83a 81.40b 11.28a 7.32a 18.60b

HNPK 53.33a 32.41c 85.74a 9.62b 4.64b 14.26b
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