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Effects of black liquor humic acid liquid fertilizer on cotton
growth and physicochemical properties of soil
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Abstract: [Objective] This study aimed to investigate the effects of black liquor humic acid liquid fer-
tilizer (HALF) on cotton growth and soil properties. [Method) Pot experiments in screen house were car-
ried out to investigate the effects of three black liquor humic acid fertilizers (HALF-A, HALF-B, and
HALF-C),N,P,K fertilizer (NPK treatment) ,combination of N,P,K fertilizer with HALF-C,and without
fertilizer (CK) on cotton dry matter accumulation aboveground,nutrient uptake and soil fertility of cotton.
[Result] Compared with NPK fertilizer,application of HALF fertilizers increased dry matter accumulation
aboveground of cotton by 10. 0% —65. 8% ,and combination of NPK and HALF-C was the best. Compared
with NPK fertilizer,application of HALF and HALF-C-+ NPK fertilizer significantly increased N uptake,P
uptake,and K uptake in aboveground part of cotton by 24. 3% —101. 4% ,58. 3% —100% ,and 10. 1% —
56. 2% .respectively. However, the effects of HALF fertilizers were different. Application of HALF fertil-
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izers significantly reduced soil pH by 0. 06—0. 11, while increased organic matter and available nutrients in
soil. [Conclusion] HALF fertilizers promoted the growth of cotton and improved the soil available nutri-
ents. HALF-C fertilizer was the best.
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Table 1 Nutrient contents of tested black liquor humic acid fertilizers g/kg
1645 Index HALF-A HALF-B HALF-C K PARYE Test basis
J& 52 Humic acid 28.2 20.1 20.1 HG/T 3276 —1999L5]
BA Total N 54.4 52.0 — NY 1107 — 20066
E# Total PO 32.6 34.2 — NY 1107 —2006L6!
B4 Total K2 O 23.5 22.0 - NY 1107—2006L6]

L1.2 gk Ml HSOpER T RAFEE  FOoES5 A BB TS A B SR, NP,O; .
BARFE pHE S 14, K4S EW T AN 5. 26 K,O HH4%1H4 0.54,0. 33 1 0. 24 g/kg; C+NPK
g/kg. &% 0.58 g/kg, &W 1. 34 g/kg, &8 18.65 4l HALF-C 5 N.P,O,.K,O f jifi . jiti F & [
g/ kg AR 58. 56 g/kg HAWE 72. 8 mg/kg AL Wi, WP AL 5 ke, FBUE R KR RS

A 159. 86 mg/kg. TCHUAE KL 42 TR L G A 2 AE 2 BRAR AE , AR I DT 18] 42
L1.3 AhaApie oAb R R E M AN Buiikpesk, FRAEH A 70 d R CER D dioik 3 -
Rl 35 . PR AR IR L R ME T PR B R R A AR A
L2 WREHE 1.3 WEmESHE

K H W E -G AR B CKLUABLC NPK.,C+ AR AR AR 42 & R 42 A 3l AU E
NPK 4t 6 NP b P EE A W BER 1 4. 6 2 ERMRE-JUHE L A%, 205 &R

AL, CK ANHEAR #2450 s A B.C 0B FHERE - KM s @ . 3 pH [ H & #E pH
HALF-A HALF-B fl HALF-C 3 F B @ s I A %2 . A3 BT & & o) FH o 4% R 0 258 1 -4
PR, 38 10 g/kg s NPK Ab Bt 20 B AP AR, R0 G0 7 o SR i 2% U8 2 00 2 o Rl
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Table 2 Effects of black liquor humic acid fertilizers on dry matter accumulation and nutrients uptake of cotton

Hb 1843 T B o _ !
4b 3 B/ (g B D FE W/ (mg ¢ ¥k 1) Nutrient uptake
Treatments Weight of cotton dry
P K
matter aboveground
CK 7.63+0.05 a 0.03840.005 a 0.00540.001 a 0.0697+0.003 a
NPK 8.33%+0.04 b 0.070%0.003 b 0.024=40.002 b 0.089£0.002 b
A 9.16+0.10 ¢ 0.08740.003 b 0.03840.002 ¢ 0.112240.005 ¢
B 9.374+0.08 ¢ 0.09140.004 be 0.04140.006 ¢ 0.098+0. 005 be
C 11.884+0.11d 0.11040.008 ¢ 0.021£0.003 b 0.102=40. 004 be
C+NPK 13.81%+0.09 e 0.141£0.002d 0.048+0.002 d 0.139£0.006 d

TE < [ 81 B0 Jo AR AN 6] /NG B 32m 26 5 3% (P<0. 05) . PR

Note: Lowercase letters indicate significant difference (P<C0. 05). The same below.
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RO WA B 3 n A2 HEVE AT L B HALF Fh38AR
BB 3R 00 3 1 22 0] HL R A6 AR K 1 B2 e IR R
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Table 3 Effects of black liquor humic acid fertilizers on soil physical and chemical properties
HOLRL/ o4t AR/ R/ A/
pig: u (gekg™H ( ‘?‘ﬁ“’,l) (mg *» kg™ 1) (mg * kg™ 1) (mg * kg™ 1)
Treatments P Organic g g Available Available Available
Total salt . .
matter nitrogen phosphorus potassium
CK 7.9140.03 ¢ 5.1540.09 a 2.09%+0.03 b 49.2+3.8 a 58.70£3.4 a 65.27+£4.2 a
NPK 7.3040.05 b 5.2340.05 a 3.1840.05 ¢ 65.8+£5.1b 128.40£5.9 ¢ 157.13+6.7 b
A 7.1940.04 a 8.8040.11 ¢ 5.514+0.11 e 78.54+4.9 ¢ 286.43+6.5 ¢ 395.33+11.0d
B 7.2440.09 a 8.8940.10 ¢ 4.5640.09 d 82.4%5.4 ¢ 229.75+7.3d 274.03%+8.4 ¢
C 7.4240.10 b 9.6940.12 d 1.2940.07 a 68.34+2.0b 84.80+£4.2 b 150.15%£5.0 b
C+NPK 7.354+0.06 b 6.19+0.08 b 2.31+0.05 b 88.7+5.2 ¢ 110.3344.9 ¢ 165.40+9.0 b

M2 3 0l LA L MRk e 38 pH LA CK
AR O 7. 91 AR A BE 3% pH fH N 7. 19~
7.42,% CK 24K T 0.49~0. 72; 5 NPK 4b#
AL AB A HALF JIERHE 3+ 3% pH 8 23 5] B 2%

FEAR T0. 1140 0. 06, C & HALF AE k&b B A1 C+
NPK 4b # 1 5 pH 5 NPK &b 2 8] 22 53 A W % .

NPK b # + eGP & 5 CK 2% A W33 fh
HALF ARG 347 HLT & s 5 2, o L C
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A HALF R b3 % o, Hk Oy BUA A HALF JIE
R4 P, I A A LT i CK 433 m 1 4. 54,
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