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Table 1 Nutriemt amount of different fertilizer

in this experiment

ma BEIEE  HALF  HALF  HALF
Ttems Test basis —A _B _c
:}ff?uid(g/k§) He/T3276 - (99917 28.2 20.1 20.1
ﬁ:- Ngkg V- 2006 s4.4  S52.D -
fﬁ_ P05 (&/ke) NY1107-2006'%) 32.6  34.2 —
ﬁj- K0(g/kg) TYUO7- 2006 235 220 _
RERANBESFH AR 265,

1.2 RBHA
RRGEENAFERS LN RIELH

PENEL BRETEREHESR LHER B

EXE . BEBEBALR, HALAGHEERIESE

K, AdLEEERX . RERDRUEFRAMBEN,
ik A KEL pHES 4, R EREMT . AHH
AR 8.06 g/kg, TH 0.55 grkg, 2 B% 1.54 g/kg,
22532 g/kg ENA (AR + BEH)62.29
me/ kg, BB 7.28 mg/kg, HE 269.86 mg/kg,
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PR, EMPEXER 64 n®(8 mx8 m), FHLX HHE
Pl LA B PR 5 MR R BE R B9 K A R BR(CK)
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Table 2 Scheme of experiment

SpFE Treatments
A
Ltems HALF - A HALF - A HALF -~ A HALF - A HALF - A
Al A2 A3 Ad A5
96 18 M2 AE 5 Bt J At HALF applied amount(kg/hm) 750 1500 2250 3000 3750
4 H DB HEIR 4 B Urea applied amount{kg/hm’) 414 325.5 235.5 147 58.5
b7 Treatments
WiH
frems HALF-B HALF-B HALF - B HALF - B HAIF - B
Bl B2 B3 B4 B5
HMAKPREH W BALF applied amoum{kg/hm’) 750 1500 2250 3000 3750
& 5 BB MR R Urea applied amount(kg/hm") 417 333 415 163.5 78
4B Treatmenis
WA
frems HALF-C HALF-C HALF-C HALF-C HALF-C
Cl 2 c3 ca cs
R A BNE R 5 AR HALF applied amount{ kg/hr’) 750 1500 2250 3000 3750
A4 AR % I8 Urea applied amount(kg/hm®} 450 450 450 450 450
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EKBEFAMEERE, — Ko fraBEILER
HEE R, 9 cm, B 10 cm, BT 60 em, = F
BEAK S W, BT EAK 480 mm, HEEKBER:
5 R % 20 kg/667m”, FAAEHE 1 kg/667m s

o H B R AR B (K R T BB AL CKO B
R# 300 kg/hm®, Be M = 8 225 ke/hot BEBRFF 75
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Table 3 The yielding composing of diffe tregtments
T BT
Treatments ensity . Ball pes plant Ball weight Lint perceniage -Seed cottan Lint yield
(x 10° plent/hm’) (g) (%) yield (kg/hm?) (kg/hm®)
CK 8.5 5.98 5.5 421 5970 2520
Al 177.0 5.78 5.4 2.7 5508 2358
A2 178.5 5.60 7 42.4 5706 2415
A3 192.0 5.97 5.6 42.5 6435 2730
A4 190.5 5.97 5.7 423 6480 2745
AS 184.5 5.9 5.7 41.9 6225 2610
Bl 175.5 5.91 5.5 2.9 5700 2415
B2 178.5 5.81 5.6 4.3 5805 2460
B3 184.5 3.9% 5.7 42.2 a210 2625
B4 193.5 6.16 5.7 42.6 6795 2895
Bs 180.0 6.34 5.8 42.1 6615 2790
Ct 177.0 5.72 5.6 425 5670 2415
(] 178.5 5.84 5.7 2.6 5040 2538
C3 i84.5 6.8 5.6 42.8 6465 2760
c4 189.0 5.94 5.8 427 6510 27178
[ 181.5 5.99 5.7 2.2 6195 2610
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HREERA, A HALF - A B BRMABE  BA A HALF - C B IR 72 2 250 ke/hod” B, F
31750 kg/hel BF , TY A RBGABIR KB HALF A RBSFIR A S M EEM &R 225
-BH L FEFIEA 3 000 ke/h’ B, FHERAKXE /B ENEABE AR MM THRBRBRNOREER.

24 FRKESEMEEAHBARE(M - d)
Table 4 Cotton growing period of different treatments

i3 E L2 8- 4] BRES %3 2] g 3.}
Teeatments Sawing Buding Early bloom Pesk bloom Boll apening
CK 04 -12 05-29 06-23 07-02 b8 - 28
Al 04-12 05-128 06-24 07-06 08-27
A2 M-12 05-28 06-24 07-07 08-28
A3 04-12 05-29 06-25 07-07 08-30
A4 04-12 B-29 06-24 0 -0 0®R-29
AS -1 05— o8- 25 ©-0 ®-n
Bl 04-12 05-28 06-25 07-07 08 -28
B2 04-12 05-28 06-25 07-08 08-27
B3 0-12 05-29 0626 07-07 ’ 08-30
B4 04-12 05-29 06 - 25 07-08 08-30
BS 04-12 05-2% a6 -25 97-09 ®-02
[ %-12 88-728 08 ~24 & -0% o -3R
c2 0d-12 05-28 06-25 07-07 08 -29
c3 - 12 05-29 06 - 26 07-06 08 -30
c4 04-12 05-29 06-24 07-08 09-01
cs 04-12 05-28 06-25 07-08 09-01
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Fig.1 The effect of different treatments on cotton dry matters acoumulation






FAW FOVE BRI R AR R R 6 5

(4] PEB EABRARRARALB[]] k2 TRE5XS, B R BB R (1] . L IE R 2011 ,42(4) : 1003-1008 .
2009,12:164-167. (7] %L BEBRARBHEMALERES PIEANEHA
[5] AR ABH. LB RHTERALFHBEX—ERS £3) B df N A3 1999,20(2) :9)-92.
REPEREHEEFARERER[I]. 8 R . 2007,19(7): N8) BEE . SEBRALERRANESRRALRFRDI.
1177-1184. i 5 % ,2001,16(2) :17-18.
[6] ®NB, kBT @K F EXAREhEnR] £1H [19] ERE GEX.GHFER.Z.ZEBESILSRENEAGY
£ .1999,20( 2):215-219. T R PR (1), KR B3, 2009, 37(24) : 11690-
(1] ® %.24% . =2 F AAXEERFARMA]]. PER 11692.
Ay (1998,(2) :68-70. [20] ¥ H.EEXBEE S THEpHALERANDHLE
[8] #/B FHN,KEMN F EMEFETARRAMLEF N WM R fEE) . £ ek LB 4 ,2008,36(20) :R717-8718.
ROFEEABRyE®]] SRR ¥4/ ,2006,25(2) : [21] EM#N.%E%E,L ¥ BECAREYS X RERT L
458-463 . REEEE BRI REE,199,(3):5-8.
[9] MEZ .7 B EREEHREEABAETFAINERE [22] BFRALHE G B W R L. NY1106 - 2006. & B KK R B2
(1].9BHE 55 AR, 2010, 25(1) :47-49. BIST . Ab 50 - o @ okt RR 4L, 2006.
{16] Meier B, Schiver R, G ion of technical lignins inte slew - te- (23] EMETHRRF HG/TB- W BHERBERYRTE
Jease nitrogenous fertilizer by ammoxidation in Liguid phase [J] . (8145 . ER AmEETHE, 1999,
Bioresource Technology, 1994, (49) :121-128. [24) EFLEEREE KGR PO NYI07 - 2006 KB R AREEH
[11] Remlrez~ Cano F, Ramos - Quirarte A. Slow = release effect of N~ [S].db R .ot A RHEFE R W #K,2006.
functionalized kraft lignin ested with sorghum over twa growth periods (251 BN NFF, R4 M H G A T A R/ E R RB
{1]. Bioresource Techralagy, 2003,76:71-73. EANE W R KR P EE SR L2 H. 2006, 14(1):
(12} %%E% FHESL BIX.F TELARKRESREQHAY 139141,
W) L5744 2000.9(2):132-134, [26) % &0 #. 28R .Z HAARESLRPREBLR
[13] DR, %NS 2R EXMARIRLARLEREE B mJ]. e B 1R ER 2010, (5):16-20.
BUARERBRNOTR]]. FETEEHR,2009,3(2): [77] AEX.S%E, ALK BERMKEAEEN RS
279-284. HER W A SRR (1] LM 3R . 2011,42(4) :1003-1008 .
[14] M4 MK BEH. 5 AREELOEMHAEREY (28] E#KR.KEERLE-REMEANEW] R TR
SARYEFR) . FERAREMT ,2007,25(6) :167-170. %28 ,2006,25(1) :152-155.
[15) B #.B52 259 AREHSEMAYRIMERE [29) FHENBESFXX ARAEAARCHIORNRELER
BA MR KRR L2218 2003.22(1) 4143, Stemmaaey )] EYE R NS H,2003,9(3):
[16] PEX &%E Gk BHRMNEAGESLRBAN 308-311.

Effect of different humic acid liquid fertilizer on
coiton growth and soil fertility

WANG Ping', TIAN Chang-yan', ZHANG Xiao-yong? , MO Hai-tao?
(1. State Key Laboratory of Desert and Ousis Ecology , Xinjiang Institute of Ecology and Geography ,
Chinese Academy of Sciences (CAS), Urumgi, 830011, P.R. China: 2. National Key Laboratory of Biochemical Engineering .
Instituze of Process Engineering , Chinese Academy of Sciences ( CAS), Beijing 100191, P.R. China)

Abstract: In order 10 provide the evidence for resource utilization of black liguor, the field expeniments of humic
acid product from black liquor were carried out in North Xinjiang. With designing three fertilizer treatments HALF - A,
HALF - B, HALF ~ C and five-level method, to study the effect of humic acid product on the cotton growth and soil fer-
tility. The experiments showed that: (1) compared with the conventional solid fettilizer, humic acid liquid fertilizer
could remarkably increase the cotton yield by 8.5% ~10.8% , boll weight increased by 0.2~0.3 g, but lint percent-
age and Boll per plant was not affected. (2) Compared with the conventional solid fenilizer, humic acid hiquid fertilizer
could delay the harvest time by 2 ~ 4 day. (3) Compared with the conventional solid fertilizer, 2 250 kg/hm” humic acid
liquid fertilizer could evidently promote dry matter accumulation amount of after flower period. {4) compared with the
conventional solid fertilizer. three humic acid liquid fertilizer promote nitrogen uptake by application amount about 3 000
ke/hm?, meanwhile, 2 250 kg/hm® HALF - B and 3 000 kg/bm’ HALF - C can increase phosphorus uptake, 3 750
kg/hm of this three humic acid liquid fenilizer can increase Potassium uptake, {5) the cotton expermen results sup-
ported that humic acid product from black Jiquor could not evidently increase soil fentility by one year experiments.

Keywords: humic acid liquid fertilizer; black liquor; cotion; dry matter accumulation; nutrition vptake.



