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Abstract: Organic fertilizer application is an effective approach to enhancing soil organic matter, soil biological activity as
well as crop yield in agriculture. In the present research, a two-year field experiment was established to study the impacts of

combined use of organic fertilizer with chemical fertilizer ( CF) on cotton yield, soil microbial biomass, soil enzyme
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activities and soil microbial community structural composition in drip-irrigation condition in northern Xinjiang. Compared
with CK, 100% chemical fertilizer treatment (300 kg N/hm*, 90 kg P,0,/hm*, 60 kg K,0/hm”) or treatments of organic
manure at different rates combined with chemical fertilizer significantly increased ( P<0.05) cotton yield. With chemical
fertilizer or organic manure supply, cotton yield could be reached up to 4945—4978 kg/hm”, however, there was no
statistical difference ( P<0.05) among 100% CF fertilization and treatments with 20% to 40% chemical fertilizer substituted
by 3000—6000 kg/hm’organic fertilizer. The number of soil bacteria, actinomycetes as well as pseudomonas significantly
increased with increasing amendment rate of organic manure, but the number of soil fungi decreased with organic fertilizer
rates increasing. For instance, the number of soil bacteria increased by 13%—41% in the treatments of organic manure at
different rates combined with CF than in the treatment with 100% CF, whereas, the number of soil fungi in the treatment
with 100% CF fertilizer is 1.4—1.6 times higher than that in the treatment with organic manure combined with CF at
budding stage of cotton. Organic fertilizer application significantly enhanced (P<0.05) soil enzyme activities. Compared
with the treatment with 100% CF supply, soil enzyme activities of alkaline phosphatase, fluorescein acetate esterase, B-
glucosidase and dehydrogenase increased by 3.8% , 17%, 18% and 55% in the treatments with 80% CF combined with
3000 kg/hm” organic manure, and increased by 10.1%, 19% , 20% , and 60% in the treatments with 60% CF fertilizer
combined with 6000 kg/hm’ organic manure ( BF-organic ), respectively. The ratios of soil bacteria/fungi, soil
actinomycetes/fungi and pseudomonas/fungi increased with increasing application rate of organic manure, but
pseudomonas/bacteria ratio markedly reduced in the treatment with 100 CF or organic fertilizer supply. A significant positive
correlation (P<0.05) was observed between the number of soil bacteria, actinomycetes and pseudomonas was significantly
positively correlated with the activity of soil enzymes including dehydrogenase, B-glucosidase, alkaline phosphatase and
fluorescein acetate esterase, respectively. However, an obvious negative correlation was observed between soil fungi number
and the activity of soil enzymes such as dehydrogenase, B-glucosidase, alkaline phosphatase and fluorescein acetate
esterase. Our conclusion is that 20%—40% of total chemical fertilizer application rate can be substituted by 3000—6000
kg/hm’ organic fertilizer with no cotton yield decrease. Moreover, organic fertilizer addition addition plays a significant role
in increasing soil enzyme activities, regulating soil microbial community structural composition as well as improving soil

biological properties in cotton mono-cropping system under drip-irrigation condition in northern Xinjiang.

Key Words: cotton; soil enzyme activities; soil microorganism; organic manure
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Fig.1 The response of cotton yield to treatments of manure
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Table 1  The quantities of soil bacteria, fungi, actinomycetes and pseudomonas responsive to treatments of organic manure and

chemical fertilizer

Y14 Bacteria/ HE Fungi/ T A Actinomycetes/ B EMIFF Pseudomonas/ A B3t Total/
Ah3 (x107cfu/g(TE))  (x10%f/g(TL))  (x10%fu/g(T1)) (x10%cfu/g( T4)) (x10* efo/g( T1))
Treatment W 6W @M BN @W BW @m BW W oYY
Bud stage  Boll stage  Bud stage  Boll stage  Bud stage  Boll stage ~ Bud stage  Boll stage ~ Bud stage Boll stage
CK L.12f 1.0le 1.97¢ 2.54de 2.59¢ 2.68d 4.86a 4.42¢ 1125¢ 1039f
CF 1.29¢ 1.16e 4.07a 5.56a 3.18b 3.06cd 4.95ab 4.41c 1321e 1193e
80%CF+0F 1.59d 1.33¢ 2.81b 3.89b 3.41ab 3.28be 5.35b 5.05b 1628d 1365¢
609%CF+0F, 1.48d 1.31cd 2.87b 3.58bc 3.82a 3.63ab 5.39b 5.29ab 1524d 1346¢d
80%CF+BF, 1.77¢ 1.59b 2.48b 3.37be 3.64a 3.77a 5.34b 5.26ab 1805¢ 1628b
60%CF+BI, 1.86¢ 1.67b 2.61b 3.07cd 3.63a 3.64ab 5.68b 5.37a 1904¢ 1714b
809%CF+0F;+BF; 2.04b 1.61b 2.73b 2.65de 3.77a 3.75a 6.34a 5.51a 2079b 1638b
60%CF+0F ,+BF, 2.18a 1.87a 2.46b 217t 3.71a 3.81a 6.44a 5.54a 2218a 1914a

T PTG R, B — 5 PSR F-RERAR FE 0.05 7KF F 225 1 3 5 CK Fn A HEAL XTI CF . HERFIKIE + (BEN 8k AR 1) Conventional fertilization; 80%
CF+OF | :80%CF+A HUAE 3000 kg/hm?;60%CF+OF ,:60% CF+4 HLAE 6000 kg/hm?;80%CF+BF, ;80% CF+4: ¥4 HLAE 3000 kg/hm?;60%CF+BF,:609% CF+44: 914 HLIE
6000 kg/hm?;80% CF+OF 3+BF :80% CF+4 HLAE 2250 ke/hm>+ A4 HLAE 750 ke/hm?;60%CF+OF ,+BF,:60%CF+4 HLAL 4500 keg/hm?+E P14 HUIE 1500 kg/hm?
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Fig.2 The influence of organic manure combined with chemical fertilizers on quantity ratios of bacteria/fungi, actinomycetes/fungi,

pseudomonadaceae/fungi and pseudomonadaceae/bacteria
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Fig.3 The influence of organic manure combined with chemical fertilizers on activities of alkaline phosphates, FDA, B-glucosidase and

dehydrogenase in soils
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*2 WiEBIEE . FDA B-HHRETHE MEBITESHE . ER LR RARTHHESNLEE
Table 2 Liner correlation equations between quantities of soil bacteria, fungi, actinomycetes, pseudomonas and the activities of alkaline
phosphatase, FDA, B-glucosidase and dehydrogenase
PR ofu/g(T 1)

Quantities of soil microorganism

AT

Fitting equation

LEESES

Correlation coefficient

B~ 2 Wl T il 1 =2.7155x+3.5494 R?=0.7059 0.84**
EHEEY e it ¥, =2.0037x-0.5873 R*=0.5479 0.74*
Quantities of Bacteriax 107/ UM 1R ity 3 =0.1093x+0.1577 R*=0.7009 0.837**
cfu/g(+ 1) FDA ¥4 =0.1685x+0.026 R2=0.7876 0.887**
B~ 4 Wl T il ¥y ==0.5714x+9.5626 R?*=0.5581 -0.747"
FLPA R it ¥, ==0.5292x+4.2446 R?=0.6824 -0.826*"
Quantities of Fungusx 10/ L RO ¥3=-0.0305x+0.3807 R?=0.4595 -0.678"
cfu/g(+1) FDA y, ==0.0171x+0.378 R2=0.3064 -0.553
B~ 2 Wl T i ) =2.165x-0.0082 R?=0.89 0.943*
T T B it S ¥, = 1.6552x-3.4115 R*=0.7416 0.861 **
Quantities of Actinomycetex 10’/ AR A ¥3=0.0829x+0.0291 R*=0.7998 0.894**
cfw/g(++) FDA ¥4 =0.125x-0.1627 R?=0.8605 0.928 **
-4 Wl T i ¥y = 1.9215x-2.3465 R*=0.8637 0.929**
AR AL T B A JiE S ¥, = 1.6358x-6.0506 R*=0.8924 0.945 **
Quantities of Pseudomonasx10°/ AR ¥3=0.1066x-0.2754 R*=0.7706 0.878**
cf/g(T+) FDA ¥4 =0.0662x-0.0228 R*=0.6286 0.793 "

# % fE0.01 K FZERBIE, « . £0.05KF L EZFDE

3 iFig

AWFFEZEHT, WD 20—40% 24 Hi 5 AL AC it T
HE MR, Bk 3000 ,6000 kg/hm? A HLAL % AE P14
HUAE A R fifi Al A6 7= 2 28 3] 5 58 4t 1 AR B AR [ B
SR Lt FH A MLAE s 2E 0 A AILAE X E 2 1k
F T34 VAR B - 3980 W B R P e A T B
IFENR . AT MLAE X = B A ) 1 V5 A A 45 4 Tk
A= R T 1 5 T I R T 0B, A LAE A AR
YA HLAE & 5 A MLBR IR, X i i - ek P K
R B IR B AR RV L RS A T T R
BEMEM, 227 0% 18 B R KRR 2 6L 5%
iR b R e A Y 3R I Bt A T A BEAH L
AW RE P i AE ML AT SRS FF R B 8 i g - 398 v 40 B R
PRI BN, O BB SR AR B N nT 5K 24.2% 3 25 1
IR B R W, TR FR AR AR ZE it FH A ALAE
LR BEAHHITIE  BEE 30a F180a 33 0 —10 cm .
10 —20 em 12 40 B 550 53 51 L FVE 3a A3 I T
111 F1 3.8 /55 19 F1 12 % 4RG> Bhog th %
A P4 FH il FR IS B At A 4 T 390 38 T sk A 1
AR RN B, 4 TR R AR R T X R Ak B
(CK) , A5 A HLICATLAE Fe it 4 591 2 B it A= 4

UL 2 5 PR - B B0t 5 Nanda ' 16 3% 225
FAAHLICHLAE AE Be it % 578 ol A= & i i 72 45 21
IR (EAR 5345 20 (3 9288 W) 2 W A7 HLE HLIE IR e
AR E R, A Al BE 5 A 89 LA 28 7Y
AR RERE A 5%, e i e il A A= A HLIE &5
KA T RE B, X BT A% o 28 A Il A
ABIFFE S BUAS [F] F AEAL BEANE B2 T 40T ETAE L
2T MBI AT B A R, i L S Gl W A
SERWATZ R, 40 AL ICHLAC O RE 2 25 1 g
2 T/ T AR T/ T R PRI R R L TR Y L
(i, 3 5 X0 22 55 TR A Y Y — 2L
A HLIEAE - 3 i VR IO S 1L 8 37 B A
DAL AN B T S R W R X R 254, e
PEARBR L PGPR T, #E 1M 2 o /5 ™ ik 25 05 1T 19
TEFE R S R E >

TR EOR IR T LSRR Y, TR RS
TR Wy ) 00 R v 45 M A DD G &R K 1A I
A5 U AR XA T 0K b 38 AR 0 M0 R G 0 1 B 5
H R B TR | L TR RO TR X e S A I 1 X AR
JHT B9 3 20 0 397 AR L 2 W B 5 9 2 390 4 T A
o R SR T A — T A S T R LT
5 R0 W ARG, AT S R Aok
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Sy 4 PREEE L, (R IE DRI DO R — CIRIR
Wt B- A0 W 3 R AR A PLIC ML It Ak
Bz 22 It A B2 A HUE S A=A NUEZ
DXL 3 FREE MR R/ OO B 2 5 i HLAE
AHIEFE K B, A R RO -5 Tl P W R il L T R —
TR | B -/781 7] At 80 4 50 Sl 4 o - SRS A
R W A (H A S 4 PP s AR B —
SE I FURA DG DR TS LL ) 5 431 % A6 A A
P TVER) S VAT 50 A B o 5 AT 0 - S il A O
ARFT , FLEUA Al BE 55 V1 A4 28 B AN BV A 3 L it
FHACHE S 25 -8 pH (EAZ PRI 13823 Bas A %
KA AR A T BORY | B2 H A JEEUW B 15
E T T AR DX A6 7 ) BN R il ad A
YA HLICHLI & AE P i R A ALY 5 AR 45 AR )
SEFEVERT, (e Bk M E WG T i, Bt H IR BUE
W2 R BB, 5 s SR Bl A W o A R 2 R
W, X AT B 2 B i o Y I 3 A A A BILS AL
BHRER R ACAL AL, $1 =5 77 20 B Ui AR B v A
FT S A 7 g B T 2k AR 5 BRI o

4 #Hig

(1) 7E#r S AL g AR X, i FH 3000,6000 kg/hm”
A PLECA: YA DAL, B AR 20%—40% & #E AL IE
HEATRUERR AL I 5 A K, I3k 2105 B £k A A 3 AH
T

(2) A HLICHLICE i vT BH 5 ok 35 1 58 2k W 1
P, 5 CF AL, Jiti FH 3000 ,6000 kg/hm* 4 HILAL A1 4=
YA AILAE A B -8 250 A il R 5 S A3 A v T
0.2 —0.3 Fl 1.0 —1.6 1%, If-fitd d 2 $2 = - Sgedai 1
TR DR — L BRI

(3) A HLICALACEL i v B 52 34 A% B+ 3 40
PR S TR A S AT R AR, I R AR R B
it MILAEL P 2 o A0 B/ TR R R A AR
PRUFF B/ LAY, AR T B B AT A/ 400 71 1 LA 5B e
PLICHLIE BC i o] 28 2 9845 1 i W X 3R 2 4 4
e H
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