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Table 1 Physical and chemical properties of tested soils

AP/ (e/ke) B A/ (mg/ke)

R/

a5 K 5 = /. ki /
ijﬁﬁﬁ‘ o i ity ‘j:.E/ em Organic Alkaline hydrolysis (mg/kg) &xﬁl%q]/(mg/ ke) pH
Soil type Soil texture Soil layers . : Available K
matter nitrogen Available P
R+ e 0 ~ 40 13.15 88.55 9.01 210. 85 8. 35

Gray desert soil  Medium loam

1.2 ks 8
L2.1  BEX 2 AL Al 528 J AT B Al 3 1 B 5
(Bacillus subtilis agent, i ] Jb & B} Be $2 4L, o
AE TR 0 At 0 25 S FT T L 00 960 25 FL AT T, 10 A2 A9
LR /) 5 AR A e IR K % T ) (Trichoder-
ma humatum agent, 3= 5 [# Fl . K55 . 15 KK B
JRIE AT =2. 0 4¢ /g Mg W F AW TRA R
N EVAR ) S I IAE 99 AR AR (R DR T I 5 Al K
JB A A R W) A 7 E B0 4 kB R B
PRAF R TR L DL S SRR A ML YR B .
1.2.2 ARXARfe & AF  CHTRE S 607, B AR
BA 2B AN BT e F . % an B A R 2
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ol 245 550 3 7K F BED R 2G50 10 3 4 it 24 O R
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AR A [a] 245 700 A7 20000 5 Bk L 77 £ 1T %) &
Fo i 56 b R A BT 22 05 1Y 2 3 R A i 24 50 I
3 ATt 2 K S o A R ZE AR R AT IR R L I N
T1 AbHE, 3 Nt 25 1 43 51 o 15. 0 kg/hm*,30. 0
kg/hm* (45, 0 kg/hm” 5 “Jifi £ {a ™ W 2% A %5 18 71
Lo T2 4b B, 3 At 25 5 53 591 O 15. 0 kg/hm?* |
18.0 kg/hm?.24. 0 kg/hm? ; J&“99 f64%"” .8 M
T3 AP, 3 &5k 15. 0 kg/hm*,22. 5
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FALER YA MR 2 M B 3R A K A A
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BB IR R FE W 59. 30% .68, 28%.84. 99% ,
8 W) 46, 78% . 43. 44% ., 70. 19%, nt 2
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(PAE43 510 0.010,0.009), T2 AL FR ) 3 46 24
HZEREGH IR EER(P=0.058), X4
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Table 2 Disease incidence and disease severity and control efficiency of different biological

agents application against cotton Vertilillium wilt

W Bud stage

W Flower stage

i 1/
N /hm? . . N N
o LE (kehm) i 5 it B/ % R/ Y ifs B/ %
Treatment Application . . i : . kt
Incidence Disease Control Incidence Disease Control
level . - . o~
rate index efficiency rate index efficiency
T1 15.0 22.2340.12b  8.19+0.17b 44.20+17.85{1 34.56+1.19b 13.68+2.55b 32.50+10.07 e
30.0 17.39+0.10 ¢ 8.05£0.07b 68.22+0.40d 24.6643.49 ¢ 9.45+0.57 ¢d 52.5470.79 ¢
45.0 12.71£0.06 de 5.38%+0.20d 70.5240.60 cd 21.48+0.77 d 7.80+0.57 d 60.06=41.35 be
Sy Average 17.44740.13 7.214+0. 32 59.30416. 62 26.9046.37 10. 65+3.09 46.78+13..96
T2 15.0 20.3440.19 be 5.87+0.11 cd 66.46+0.11d 34,0941.88b  14.914+0.59 b 26.57+0.57 f
18.0 15.36£0.37d  4.14+0.07 e 76.2340.48 ¢ 24,4040.77 ¢ 9.23+0.47 c¢d 54.41£0.72 ¢
24.0 18.11+0.45 ¢ 6.44+0.10 ¢ 62.154+0.44 e 30.4441.11 be 10.034+0.19 ¢ 49.36+0.78 d
SEH) Average 17.9440.98 5.4840. 24 68.28+6. 26 30.8845.12 11.3942. 69 43.44+12. 86
T3 15.0 12.22+3.49 de 2.91+0.03f 83.61+0.43 ab 26.12+0.58 ¢ 7.25+0.39d 63.60%£0.70 b
22.5 8.447+0.08 e 2.86+0.26 f 84.5440.69 ab 18.2540.70 e 5.47+0.38 ¢ 69.60%1.63 ab
30.0 7.4940.46 2.32+0.02 fg 86.83+0.12 a 17.50+1.13 f 4,38+0.36f 77.3841.47 a
SEH4 0 Average  9.3840. 74 2.674+0.09 84.9941.49 20.6245.18 5.70+1. 30 70.1946.09
T4 (CK) 40.114+9.22 a 18.99+2.25a 52.12+8.23 a 19.45+3.48 a
5 e L= .
e Fi e/ 24  Wadding stage 24 FW  The whole growth period
b 3 /hm? . ) . Ny . o
Py (kerhm®) gk it B/ % AR % itk B/ %
Treatment Application . . i : b 2
Incidence Disease Control Incidence Disease Control
level . - . -
rate index efficiency rate index efficiency
T1 15.0 40.344+1.01b  19.554+0.65¢ 40.85+1.41d 29.21+0.60b 13.814+0.37b 43.834+0.77 ¢
30.0 33.81%E1.66 ¢ 19.2040.25 ¢ 41.53+0.69 cd 25.94+0.12 ¢ 12.2340.19 be 54.10+£0.27 d
45.0 31.4149.32 c¢d 18.3340.56 cd 44.12+1.47 ¢ 25.84740.84 ¢ 10.50+0.34 ¢ 58.23£0.76 ¢
) Average 35.1946.50 19.03+0.70 42.17+1. 84 26.99+1.74 12.18+0.56 52.05+6.45
T2 15.0 38.4140.86 b 23.5840.20b 27.5340.05 f 29.734£0.60b  14.7940.13 b 41.354+0.58 b
18.0 30.0641.20 cd 15.124071d 54.94+1.21b  23.2740.59d 9.50+035 d 61.86+0.54 b
24.0 37.0241.34b 21.184+1.11 b 35.33*1.29 ¢ 31.0640.51 b 12.5540.53 be 47.7840. 23 de
SEH4) Average 35,1645, 49 19.96+3. 83 39.3349. 26 28.0243.64 12.28+2.16 50.3349.09
T3 15.0 33.86+0.50 c 14.2940.86 e 56.71+1.70b 23.4840.08 d 8.14+0.37d 67.97+0.38b
22.5 29.46+0.73d 11.3140.89f 61.87+1.60 ab 18.68+0.07 e 6.55+0.35e 72.00%0.85 ab
30.0 29.5040.90d 10.4140.73f 67.963+1.73 a 15.5040.16 ef 5.70+£0.15 ef 77.394+0.15 a
SEH4) Average 30.9441.01 12.00+£1. 90 62.1845.09 19.22+3.48 6.80+1.11 72.4644.12
T4(CK) 58.18+4.03a 33.264+1.49 a — 50.01+4.07 a 23.90+2.19 a —

T RSV R NG 55 b3R8 28 5 .35 (P<<0. 05) . R 1A,

Note: Vertical bars labeled with different lowercase letters are significant difference( P<Z0. 05).

The same below.
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Table 3 Changes of different biological agents application on cotton growth and production
hib 3 Jiti 2% i / (kg/hm?) HRiF /cm Lk R AL L LR AL HARRAT R B
Treatment Application level Plant height Branch number Grey number Effective boll number
T1 15.0 61.1040.95 ¢ 10.57£0. 51 be 14.97£0.45 b 8.6240.38 b
30.0 65.1640.74 b 11.2340.47 b 15.33+0.47 b 8.6840.50 b
45.0 68.0540. 76 a 12.20£0.17 a 16.30£0.20 a 9.9840. 88 ab
) Average 64.77+3.11 11.33+0. 80 15.53+0. 69 9.0940. 90
T2 15.0 65.36+1.07 b 9.17+0.29 ¢ 13.704+0. 46 ¢ 6.77+0.44 d
18.0 67.7240.04 ab 9.93+0.15 ¢ 15.23+0.32 b 6.9740.90 ¢
24.0 68.1040.70 a 10.57=£0. 21 be 15.63£0.81 b 8.0040. 10 be
) Average 67.06+1. 44 9.89+0. 64 14.85+0.99 7.244+0.76
T3 15.0 66.1240. 85 ab 11.2040.30 b 14.5340.99 b 8.27+0.55b
22.5 69.9140.41 a 11.80£0.26 b 16.23£0.75 a 9.38%£0.41 ab
30.0 70.114+1.10 a 12.67+0.06 a 16.60+0.36 a 11.10£0. 46 a
FHy o Average 68.71+1. 36 11.8940. 69 16.13+0. 65 9.58+1.23
T4(CK) 58.0642.02 d 7.51%0.25d 9.7040.23d 6.7340.32 ¢

J A 3 v 40 TR RN £k TR B T B (P B 3 )
27 0.008,0. 035), 1 FL 14 4L it & 2 FE AR (P =
0.017) (£ 4>, T1 &b B + 1 v 41 B 0= 14 m t
16 5 % 2 T T2 K0 T3, T3 kb ¥ 4 438 2 75 B i %
R, RUADGREA LG FE T L%

TE VR RS
T 0 245 700 AN (] 1 it 245 o 6T 4 S 1 AR M B 1Y)
W ORI . T Ab 6 25 it 25 B A 14 L 41
B> B 43, 749,50, 33%,54. 98%, ik
2R TH B 2 S 11, 36%6,28. 57%.39.06% .,
x4

B B Ay R AR 43, 52% ,46.30% .54, 63% .,
Jiti 24 15 1R 15 0 6T - 9 PR AR Y 52 3 (P =
0.025), T2 b3 4 18 41 78 F FL 08 20 i Bl o it 25
oA B 0 e S, e 245 4 8 18, 0 kg/hm?
(A A 4 TR B30 e HG A e 2 RO 2 A% i 2 i
18.0 kg/hm* X ¥ 25 9% (19 B 2 o2 & & F 15. 0
kg/hm” #l 24. 0 kg/hm® , o] fig 55 + 398 il 2% 1 %0
() 5B S & YA G . T3 Ab 38 - HEAN B ik 4 T
MEAERNE R ZS T1 A BHAMFE, B
AN [R] it 24 4k 22 ) 22 S W 2

AEEALETO~15m t ETIEMEYHEST

Table 4 Changes of different biological agents application on soil microbial quantity at 0— 15 cm soil layer

sk 7 Jiti 24 4t / (kg/hm?) HH /(108 cfu/g) HC T/ (10° cfu/g) HE /(107 cfu/g)
Treatment Application level Bacteria Actinomycetes Fungi
T1 15.0 148.3346.66 ¢ 2.2040.36 d 1.83+0.11 ¢
30.0 168.00+7.01 b 2.7340.32 ¢ 1.74+0.05 d
45.0 185.3548.50 a 3.20%0.30 b 1.47+0.06 {
Sy Average 167.22417. 28 2.7140.52 1.68+0.18
T2 15.0 84.33413.61 f 2.5940.15 ¢ 1.95+0.05 ¢
18.0 108.67410.97 e 4.0340.15 ab 2.1240. 06 be
24.0 123.3341.53d 2.7640.27 c 2.774£0.19 b
SEH) 0 Average 105. 44419.18 3.134+0.71 2.284+0.39
T3 15.0 97.67+11.24 f 1.95+0.09 e 1.69+0.19 e
22.5 120.6743.79 d 3.7140.20 b 1.33+£0.28 f
30.0 138.0044.58 ¢ 4.46+0.48 a 0.9940.16 g
Sy Average 118.78418. 64 3.37%1.15 1.37+0.37
T4(CK) 83.44411.44 f 1.95+0.31 e 3.24740.54 a
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Effects of Different Biological Agents Application through Drip
Irrigation Systems on Cotton Vertillium Wilt Prevention,
Cotton Growth and Soil Microbial Quantity

LU Ning"?, ZHOU Guanghai'» CHEN Yun',
SHI Lei’, LI Quansheng' and ZHANG Guoli*

(1. Xinjiang Academy of Agricultural and Reclamation Sciences, Shihezi Xinjiang  832000,China; 2. College of Economics and
Management, Shihezi University, Shihezi Xinjiang 832000, China; 3. Research Institute of Farmland Water Conservancy,
Soil and Fertilizer , Xinjiang Academy of Agricultural and Reclamation Science, Shihezi Xinjiang 832000,China;

4. Biotechnology Research Institute, Xinjiang Academy of Agricultural and Reclamation Sciences, Shihezi Xinjiang 832000, China)

Abstract Field plot experiment was designed to study the effects of Bacillus subtilis agent(15. 0,
30.0 and 45. 0 kg/hm?*), Trichoderma humatum agent (15.0, 18.0 and 24. 0 kg/hm’) and “Yufeng
99” (15.0,22.5 and 30. 0 kg/hm?*) through drip irrigation systems on the change of cotton Vertillium
wilt prevention, cotton growth and soil microbial quantity. The results showed that three biological
agents application could reduce incidence and disease index of the cotton Vertillium wilt. The control
effects of Vertillium wilt increased significantly with the increase of dosage of Bacillus subtilis agent.
When the dosage of Trichoderma humatum was 18. 0 kg/hm*, the control effect reached 61. 86% at
whole growth period, which was significantly higher than 15. 0 kg/hm?® and 24. 0 kg/hm?. The control
effect of “Yufeng 99” agent for Vertillium wilt reached 72. 46% , but the increasing proportion was
not significant between 22. 5 kg/hm? and 30. 0 kg/hm?* application levels. Meanwhile, there were obvi-
ous promotion effects on cotton growth and yield when three agents were applied. The cotton height,
branch number and boll number were significantly increased with the increase of dosage of Bacillus
subtilis agent. Application of Trichoderma humatum and “Yufeng 99” agents, the cotton height had
no obvious change, but the number of branch and boll increased with the increase of dosage level. The
microbial community structure was significantly affected by three kinds of biological agents through
drip irrigating in rhizosphere soil of cotton field. When Bacillus subtilis and “Yufeng 99” were used,
the number of actinomycetes significantly increased with the increase of application level, but the
number of fungi decreased. The number of actinomycetes were about two times higher at 18. 0 kg/hm?’
application level than other application levels under Trichoderma humatum agent treatment. There-
fore, according to effects of cotton disease control and growth performance, the proper application
level of three kinds of agents were 22. 5 kg/hm? (“Yufeng 99”),18. 0 kg/hm?* (Trichoderma humatum)
and 45. 0 kg/hm’ (Bacillus subtilis) , respectively.

Key words Biological agents; Drip irrigating; Cotton Vertillium wilt prevention; Growth-promoting;

Soil microbial quantity
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