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RGO AE A HUIE A H 4 A P2 R4
B A A ERAE A A HLE A (N-P,0-K,0 N
1.92-2.44-1.61, ARG EECH 0.81 424 1g, it
ik 44% ) 5 Bl 55 e AR A B R R AR R
2 YA HLUE B ( N-P,0-K,0 4 2.55-2.21-1.61,
AR B 1.98 424 1g, WL N 57% ) 5 C
oAl R AR R 4 WA HLIE ¢ (N-P,05-K,0 i 2.33-
2.35-1.71, ARGEHEECH 1.51 124> g, HHLT N
56% ) ; D~ ml AL A A ML D (N-P,05-K,0
h2.41-2.36-1.44, HROGEECK 031144 1g,
LR 47% ).
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i 1 40T AR AT LA A B B R F 5K
5, A A VUL EN AL -G BEH &R
750 kg/hm®s FERLEEREBE T 4 Z A=) AU
AEYAEPLIR, s bR, AR 3 RER,
FEEISAHRE /DX, /NXK 8.60m, Ti4.65
m, /NXJAFH 40 m*,

CKAbHE: # ML [ JEAE: JRZE 135 ke/hm’,
WhAR 4% 525 kg/hm®, BREREP 75 ke/hm®; BAR. JRE
90 ke/hm®, ¥ HE AR (35-8-7) 450 ke/hm® 15 T1: 7E
CK AbFEEERY [, Jiti T 750 ke/hm” A=W HLIE A, JR
Z k2 90 kg/hm®; T2: 76 CK AL BEIE Rl b, it FH
750 ke/hm® K25 WA HLUIE B, JRZ I 90 kg/hm’;
T3: 7¢ CK AMHFERY I, JifiFH 750 ke/hm” AP HLAE
C, PRZWiH 90 ke/hm®s T4: 7 CK ZLFRIERE |, 7iti
FH 750 ke/hm® M HLIE D, JRZ W 90 kg/hm’,
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FAEKFAREESD 30, 40 130 4%, &3 100 25, Jfi
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4R 2T H, WA M20234E6 H9H, FF 16
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#12023459 H9 H, A&HH 2084,
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2.1 AL AERRE PR —— P TR R E T
FEARBAL EARA CK BRRAY 1A% 2 AR 8
PCPHMEE (R RZEAA R ) M (R )
AIVEIVER, #BEBARE R 148, 2 A0 A H 2
FELRT AT 17 400 A B8 ELAR 40 3R 0.76 . 0.81 em; X4
BRA R I B TR P8 ELAR 4300 R 0.69 . 0.72 em; CK I
PR LA 2 ARG B 2E AR B A 0 T B AR 0 Sl R
0.75. 0.78 cm; Xf 2461 8% 1) 30 41 P8 LA 430 A
0.65. 0.67 cm; W/RFEHEIAZERA CK FEHRXHT
B PR PHME T (R R ZEAOAE B ) B (SR
) MBEIMEAC)E B A £, (HLER b 22004
K, PUHEEERE . MBERALHEES CK ikt
B, S AR TR R BT R I R RS B CK B B
BT, I 20t KA AR IR IR BT A5
FEHIF A R R A R A A e v
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K
B 2 ekt CK2 1%
AR 2T R 0.76 0.81 0.75 0.78
R 0.69 0.72 0.65 0.67
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HVER, TRRE A ) FEZE S S A GA; FITTAA, 4N
2 Fin, AR HE A AR CK Fik Y
RAGMEN TR R RTKRZLT . RO, MEH GA,
FIAA, JfH CK WHRFHEBIAZEWEE DS GA, 43510
0.090% £ 0.099%, 5 IAA 4351 A 0.793% £ 0.508%;
GEIRRM, ZRZSIERINRE, R0 AR TS
PERY S A TS, HTIAA S48 CK HRRA ks
i, T GA; FriEik CK M &, FBaiA 2wtk
IAA B fEL. GA, Sradlim, HARBEYAERD
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AN TR) A= A HUAE X Al AE 7™ S8l 5 B X G

A AL BT AL 7 B 5 A6 1) 52 i)
HEE 3 A, FEHALAR ST, it
I AL AR 90 kg/hm® 34 it 750 kg/hm® A [H] 4 A= Hy A7
HUIEXTARAERIPREL . FRARESE . SRR E DL AR
g1 KRR R AR A, o T2 Zb 3 (iR
WA ALIE ) X AR AE 7 5 45 AR 2% S FE BR 1Y 52 R
BE, R WMAERRSRECN 7451, B
BOM 173115 Bk /hm®, 433K 35.99%, FEAR 7= 5K
3845 kg/hm®, A BET1, T2, T3, T4 % CK M L,

®2 HEHEPEEYRSERN
pr HBRAE B 2 025, 091, 0.88, 0.60 4>, Fk
e & FRAE HUr i 2 -4995. 12600, -2520, 8505 tk; i
RS R K A b, FEH T25T4>T3>T1>CK, T2, T4 4P 5
EARZRA R Ao CK ML 2= S W2, i T3, T1 435 CK A 24 5
L e LEe] A ] AR MXTHRAC AR = m s i e, KRR
R 0.090% 0.099% T2>T3>T1>T4>CK,
N5 |1k 7, iR 0.793% 0.508%
R3 AEEBERIEEELSEH
i
kb PR
’ (b o) o R AT 5y ¥t i
(A4 /hm?) (41) (g) (%) (kg/hm®)
CK 160515 1049768 6.54 2.95 34.85 3097
T1 155520 1055981 6.79 3.14 34.86 3316
T2 173115 1289707 7.45 2.98 35.99 3845
T3 157995 1172323 7.42 2.93 34.99 3435
T4 152010 1085351 7.14 2.93 35.55 3180
232 ASALEEXIARAL B R F4 BREFEIE
A% 4 ] 0, i e Ak I8 B it A= WA HILIE, B CK Hi=
BERE AR AL i, 5 CK AL, R AP e R - o
R N ke/hm®) G CUAA
HUIXH R AER = (R AT FT225%, T1, T2, T3, T4 (ke (kg )
b PRAET CK 3 51 ¥ 15 77 219 748, 338, 83 kg/
CK 3097 — —
hm?, PEEERIN T2>T3STI>T4>CK, Hid 12 4b3g
5 CK M, #rf=ik i E, W2 %Rik24.15%, T3 T 3316 219 7.07
REFREE PR 5K 10.91%, 1 T4, T1 S CK AH ™ 3845 748 24.15
ey S 3% > 4
%E%ﬁia i, iEF%Z{Xﬁ 2.19%. 7.07%. S T3 3435 338 10.91
52, T2 RbPEXTHAERG P~ F T1, T3, T4, CK %%
T4 3180 83 2.68
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NFE S AT LIA 3 g A IR it AN 8] 9 A
YA HUIEXTARAE ST g AN R, AR e 10, 45
AhERY) CK Fb&, FBN T2>TI>T3>T4>CK, 435
9 35.38., 35.14, 34.69, 3398, 33.59 mm; §® JJ
J7 T, T2 AbFRR R ) o, oA 35.60 GPT, {HY
CK 2Z 5 AR i 5P T2 Ab R A, M 90.90%,
FE R T2>TI>T4>T3>CK; 1 T2 40 B fif K R
6.53%, PLTHABALI , LREMAL TN TR,
WAL AE 90 kg/hm” B it 750 kg/hm® K25 A 914 HL
HE A T2 Ah BN AL it ST R IR 4

x5 ATEERIERRIERR

e UK 4Rt B A4EiKR

(mm ) (GPT) (%) (%)
CK 33.59 35.03 87.30 5.77
T1 35.14 34.17 90.07 6.07
T2 35.38 35.60 90.90 6.53
T3 34.69 35.40 88.90 5.79
T4 33.98 34.23 90.23 591

3 g

PR AR TP Y 32 S R LA O GA R TAA, 25 2R
& DY BRIEI GAL . TAA X 5PN TR L 4R 45 i B
S F T, it GA, AT AR SRS i K
Bon, EELTREE. AL RN, KR
AR REAT CK R TP & GA;, FTTAA, 1 GA; Al
TAA XHED A KR E EZ NPT ERE-. %
RZAERBERSE, $5 A R AR A IS o & A
Frek s, FLIAA & CK R ITREAIG, T GA,
T CK WM =, S EOA R EbR TP  TAA & i
REARFN GA, il e, HA ISR A K RS E
M, BBy AER, Y RaE eI
PR T R

KL RELH, A HLIEE AL X # 1E
A B A R AR Tk
55, PRI T 4ot K2 #8042 A A LI XT
FRAE 0 = R R — R 2, 7R i 2 ek
/DAL AE 90 kg/hm® B3 it 750 kg/hm® K 25 A= 95 A Hl
JE G T2 Ab BEXTAR AL AR A . BRI, kP AR
B LAY . AP AR S A, T A

Ab B HOAFRR PR R I, T2 AbBRAE CK, T1, T3,
T4 &b 53 5] 36 77 748 . 529, 410, 665 kg/hm®; i
T2 4b L F AR AL B i BT FE bR AR T H A AL 3, &F
AR FE R 3538 mm, 981K 35.60 GPT. &S5 N
90.90% . KK 6.53%, BT S By A
AR R = R INIE R, R IGad 23 ()15 AR
JE R IME R Z R, BA R AR R
ey, BEG SIHEE 20% LA L, HgErkhERa e ik
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TR IV FH A1 55 1) A B AR
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SRS RERE R A bR, R [T,
T TEMER, MEEALEN R T LY 4
P TR SR AT 0, IR AR R, fEE
VS AR AN CK B RRAY 140, 2 AUR0 8 22 [ BH A
R R2EART I ) SR (RIS ) A 1
H, BEEAAS TR RN CK RRRAL AR5 DO 6 M Dk
SRREAKR, R CK E R UR BUR i
T, A BE RN RE 152 K= E =S |
PANIE B T N 7R ST S ENIUE A D
LA 2 AR A M1, I BB A i 4t
P IEAETE . M AL RbkS CK ERRILES, PUE
PR LRI, BA RAry i
Rt AR PO ERE S RS B HA L
PR APk | A g PR ) ek B B R TR R
AP R A HLIE

& AP AL O A= A HLIE,, AU 23
JRCH AL A Y R R, ST REAS AR e AR A A
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Molecular biological characteristics of Streptomyces silicium by spaceflight and its effect on cotton yield and quality
WANG Ya-jie ( Urumgqi Rural Revitalization Guidance Service Center, Urumqi Xinjiang 830000 )

Abstract: The Streptomyces silicium strain was mutated on the Shenzhou-9 spacecraft, and the molecular biological
characteristics of the mutant strain were analyzed and studied. The effect on increasing yield and improving quality
of cotton under the condition of reducing chemical fertilizer combined with the application of bio-organic fertilizer
prepared by the strain was verified by field experiment. The results showed that: (1) The diameters of the inhibition
zones against Bacillus subtilis for the first and second generations of the mutant strains were 0.76 and 0.81cm,
respectively, and the diameters of the inhibition zones for Fusarium oxysporum were 0.69 and 0.72 ¢m, respectively;
The diameters of the inhibition zone of the 1st and 2nd generations of CK strains against Bacillus subtilis were 0.75 and
0.78 cm, respectively, and the diameters of the inhibition zones against Fusarium oxysporum were 0.65 and 0.67 cm,
respectively. The antibacterial abilities of Gram-positive bacteria ( Bacillus subtilis ) and fungi ( Fusarium oxysporum )
were slightly improved after passage, but the overall difference was not significant, indicating that the mutant strains
had better antibacterial genetic stability. (2 ) The content of active ingredients in the strains was detected, and it
was found that both gibberellin A3 ( GA;) and indoleacetic acid (IAA ) were contained in the mutant strains and CK
strains, and the contents of GA3 in CK strain and mutant strain were 0.090% and 0.099%, respectively, and the
contents of IAA were 0.793% and 0.508%, respectively, which showed that the mutant strain had a dual effect of
stimulating crop growth. (3 ) By reducing the amount of fertilizer and increasing the application of different bio-organic
fertilizers, compared with the conventional fertilization of the control treatment, the effect of increasing cotton yield
was different. The T1, T2, T3 and T4 treatments increased the yield by 219, 748, 338 and 83 kg/hmz, respectively,
compared with the control treatment, among which T2 treatment ( reduced chemical fertilizer by 90 kg/hm” and applied
750 kg/hm’ of space biological organic fertilizer ) had the most significant increase in yield, with an increase rate of
24.15%; In terms of cotton quality indicators, T2 treatment was also better than other treatments, the fiber length was
35.38 mm, the strength was 35.60 GPT, the uniformity was 90.90%, and the elongation was 6.53%, which had the
best performance on cotton quality. The combined application of bio-organic fertilizer and chemical fertilizer prepared by
the carrying mutant strain improved the soil, and significantly increased the yield and quality of cotton.

Key words: spaceborne; Streptomyces silicium; molecular biological characteristics; cotton; yield; quality
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