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1.1 IR

T 565 b 87 T BB e VAR AR B 2 B A AR 43 B
KR ) o AE A 0 7T i vl R i e 2 R
WA AR 3 Co &K B M, LHM
130~140 d, 4 gk &y 361 ~742 mm, 45
¥iz& &4 1 266 mm, H BRI 2 525 h,=>10 C
WS BUE 2 590 CLE /2 MREmAK.

PR T R SR A PRI . 1 B
JZ SRR IE ) | BERS AT % 20 B A T I 3R
W1 R, Bk L - 4 50 i AT 5 28 F AT I KL
=2 A QR B A BRA A A .

ALK A bl Bl o BT 8 5 i ER 50D 3% i B
FEZE 3 Ft L HEEDRLAL  FE A 17,9 em A BR S
94.3 em i B MAEFT HE 142 d £ =
10 CHEsh R 2 650 CAF .

®1 HiRAMHERER

HEi HHLE/ R/ AW/ £ AR L/ A R/ PR/ L R/
KRk (gekg™ D) (gekg™ D) (gekg™ ) (g kg7  (mgekg™ ') (mgekg ') (mgekg ") oH (pSecm™ 1)
o 12.43 0. 94 0.50 21.91 92.24 31.23 447,27 9.87 58.23
F&FT 670.15 11.28 1.29 15. 40 6.45

B 616.23 3.47 1.09 0.78 6.82

1.3 Ri&it

KT 2021 FHFEFH G RAZRRE, &
B 30 cm, i 35 cm, B A BT fEHFE 1
18 kg i A 4 JOUKFIBLET . BT 3 BRI RS FF oK
FERG AT RS AR 6 2 mm K/N . ol ik
B3 AN (D) F AL AR Ak B (CKD 5 (2) % it
JIE+FEFFAE (S FEFF A& 9 tohm 25 (3) H M
it I+ FE FE B Bk B IR Ak B (SCH L B FF O 2
9 tehm 7, EHREAC 80 kgehm >, &AL FH6 K
Gig=I

FENE R FEFE 9 tohm* CREAEFT 5 RIS
B, BRI 80 kgehm 2, JR & 30 kgehm *
(N 46%0) B2 — % 25 kg+hm * (P, O; 46%.
N 18%) JHRIRER 75 kgehm > (K, O 50 %) . 4 FL P 11
AL em AL, SrBENE: FRE 50 kgehm *, i f2 B
100 kgehm™* (N 21%0) ; #HJIE: JR % 60 kgehm "
L 50 kgehm * (R4 100 kgehm ™7,
1.4 MEMBRFE
1.4.1 EBEEE AMFA pH 2021 FKFHE
BIHWOR 5 R S A FEHEZE 0~20 em T IEHE A
FH R A R A IR 1 A O 7 R 4 s i ik 72
PP X A S R B, A — R T
A R, — o AT A PLS R+
pH M 45 o &R A R AT IR e .
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A HLER HY % R B A AL L 3 pH SR
FHEAIIE OK £ A 5: DM,

- 198 A R AR I S T i X R 0~20 em +
JZ ) HEEAT A K M AT SR A I L 1A R AR
JE 7 R FHIR 0% V5 K00 o - A Sk 5 mm B
H AR SR IO 23 22 B 100 g 37 K iR i
10 min Ji5 2% 2. 000,0. 250 #1 0. 053 mm AYJ +
HEAS 0 L LIYR B 38 mm. i 8] 30 min 787K o #E 4T
i 3 (3 ) o RIS AE B 9 14T 2R A FH 25 TR K vk
A& 65 CHE I PR E 158 45 b 4 1A R A4 T
7,13 R E H S (Mean Weight Diameter,
MWD) F#1 JL] -4 B 42 (Geometric Mean Diame-
ter, GMD)#) |
1.4.2 IBAWBELHMASHE HHMAEYD
DNA $2HCR H DNA #8071 £ (MN NucleoSpin
96 Soi) ., K ¢ & Pk 51 4 i 9 3, Tllumina
Wy 5 ITST 519 )% % 43 5 4 P1: ITSIF
5-CTTGGTCATTTAGAGGAAGTAA-3"; P2
ITS2 5'-GCTGCGTTCTTCATCGATGC-3',

PCR W 25 #F: B AR # 95 °C .5 min; 95 °C
30,58 C.20 5,72 ‘C.6 s,30 PMEH;72 C,
7 minsd CARAE. FH 1.0 % Byt B AR VR Je v, Uk 01 i
M A E % YR A BR A R HEAT S R R
W
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1.4.3 AHfEE&EFoH W@ AEYIREY bio-
cloud & (www. biocloud. org) #E172E ¥ {5 B 2
OIMT . AT AR ERUE A B d X EOHE AT B
H A 2 0 BCHE AT T RO R R BT R AR Ie S
Sl AT LLE KR T 6 AN AN UL L 9 bR e K B
£ 50 bp (P 42 40N T 20 AR
AT BTN KN T 350 bp RUARZE M . £
Witk & 4k, ffi |l USEARCH Xt 5% 51 i#F 47 5 2%
(version 10. 00, #H LB = 97 % Ay i 47 R 2,
A 7 500 0. 005 % 4F S B {E 1 38 OTU, %%
P R kPR LB 1TSS,

1.4.4 RBFERAFEMMIER  TEKRE N
), A A B T B B — B KRS 10 DAL iE AT R A
oy i A DG MR I 5 o JFG vp 7 A DG PR FE K
FEAE R AT SRR A R AR 4 S R A M TR,
1.5 HEHW

KA SPSS 19. 0 84 #E47 GE 143 # » R 2R
K2 7 223 H7 (One Way-ANOVA) , i 2 K F K
0. 05; K] Origin 9. 0 F/E X $cds 172 A
2 R 500
2.1 HHEREYEERAEXNHE T TIERSE.

BHLEF pH B %

M 2 frR .5 CK A RS FF AL #(S) Fn
5T 55000028 W 1 AT Ak B (SO 3 FRAR T L2
HP<<0.05), EFH M T HIEAH R (P<
0.05), B FHFEAR T 13 pH(P<C0.05), FEIJH
PRI 6 A 88 o 28] - 498 o foff 45 4 AL B B o, 4 3
AEAFEAL G T AR S M KA AR R AT
FEHI s, ml RL =2 0 2 CO,, 3 F K ™= 4k
H' AR R 55 W Wt 25 B AR pH s B FF AR
Wy TR RE 389 AT 44 A 49 v B A W ) BCRE L AR A AL
Jo Bk R AR B oA A e B 8, n R
Wi 3 v A ML

F2 FBHSREYELEREX L8R LSRR

bR AFE/(geem ) HHLE/(gekg D pH

CK 1.264£0.01a  12.48+0.07c¢  9.8340.01 a
S 1.2240.01b  16.4940.04 b  8.9540.01 b
sC 1.2140.01 b 16.9340.06a  8.86+0.05 b

T BUE A E AR IR (n=3) . ARI/NEG FEE R kb B
6] 2% 5 8 % (P<<0.05), FH.

2.2 BHAEREDEBEEN SR L TERAR

4 B9 22 i

WL 3 Fros, AR W e AL 5 RS AF G i (SO
XPER B £ K AR T R AR W, 1R
KFRE AT R AR R 42 32 4 b 43 A AE 0. 053 ~
0.250 mmAr g, >2. 000 mm %7 2 ¥ & i, Hik
7 0.250~2. 000 mm#; g F1<C0. 053 mm K2, %
Ab 3K R A SR AR 4325 SRR =>2. 000 mm A ¢
7.58%~9. 98%, 0. 250 ~ 2. 000 mm $i g 4
24.86% ~28. 46%,0. 053 ~ 0. 250 mm ki &% &
43.38% ~44.77% ,<C0. 053 mmbi g 5 16. 79 % ~
24.14%, R>0.250 A1 B4R Ny 32. 44 % ~38.44%,
5 CK A H .S #1 SC 4b BE 4 32 A B K >2. 000 mm
B e F1 0. 250 ~ 2. 000 mm ] B 4K % & 52 1
(P<0.05),<0. 053 mm# g A1 AR K 0 3% 14
IR (P<0.05) Ul RS FF 45 in 1 6 A= 9 o BE 1 i
Jit 243 T b A v b K AR M K R AR B X E
BE A VLR CE AL R S R R . BRI
FROEMEIE AR aE LR, 5 CK AL, S A3 vl 42 15
MWD 11. 29% .SC Zb FERT 45 5 MWD 19.35%; 5
CK A ke, S 4b B 0T 2 8 GMD 14. 29 %, SC Aih ¥
A GMD 28. 57%; S kb FEFn SC 4 ¥ K F
0. 250 mm 7K F2 Pk K P 5 AR B0 43 il 1 CK 4
1 10.76% A1 18.50%,

K3 BHSREYHREREX L ERAREKB T

. ENGCIE Ji3 ot e V01t P 2R A AR 2 A A
o >2.000 mm 0.250~2.000 mm 0.053~0.250 mm  <0.053 mm MWD GMD R>0. 250
CK  7.5840.32c¢  24.86=0.05 ¢ 43.4240.11b  24.1440.38a  0.6240.01 ¢ 0.21£0.00 ¢ 32.4440.28 ¢
S 8.93£0.10 b 27.004£0.10b  43.3840.46 b  20.69+0.33b  0.6940.00b  0.24£0.00b 35.934+0.19b
SC  9.9840.19a  28.46%£0.18a  44.77£0.11a  16.79£0.12c¢  0.74£0.01 a 0.27+0.00a 38.44%+0.02 a
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2.3 BASHEYEEEENSEE T EFEE
epA

2.3.1 OTU &% k4w, LD EE

OTU %$(H 5 CK Ak .S A FEFEAT T 4. 99% .SC

AEFRFEAR T 3.60%, H %5 CK AbH 22 7 B 3%

(P<C0.05),

2.3.2 Alpha Z#MHIEH  WEK 4 Fiw, AL

BRIA) LB A RE Alpha 2 FE 1 £ 5 B 18 807 72 22

S A AP AT Chaol #8481 . Simpson F8 ${H A% T

CK,{H Shannon 4§ $U{H iz & WAL PR A SC Ab#E .
®4 ERSHEVEEEENRETIESR

BENEEMSHEIENNEMN

OTU Chaol Simpson

Rkt R £ £

CK 361.00£2.00a 370.42%2.24a 0.92£0.04a 5.51+0.49 a

Shannon

A

S 343.00£2.00 b 354.1841.25 b 0.83%0.02 a 4.07=0.20 be

SC  348.00£4.00 b 358.42£3.52 b 0.93%0.03 a 5.0240.52 ab

2.4 HHEREYHEEEE®F L KESS

EEERem

t e 5 R, CK &b B (% -k 55 A0 FlCkE %
I AL F S f1 SC b ¥ (P <C0. 05), 5 &
FE 45 PR 5 H OBt AR CCKO B &2, W I RS #F 4k
FE(S) = HE K 8 233. 59 kg« hm 7, 8 7 & 3k |
4,39 V0 UN IR FE AR A 9 1A AE Ab 3 (SO 7 i Ry
8 339.57 kgehm 2,3/ KK F| 4. 66% . UL
T2 BRSNS AT 34 2 A A 5 02 v IE L () %
T8y a3 o e A AR 7

®5 BASHEVEERENRE L KBTS

R 7= B IR B B 0

bl
7o/ (kgehm™2)
/%

iy} ThE/g R

CK  24.27£0.20c 133.294£1.97b 8014.21£14.57 ¢
S 25.1640.14 b 144.32+£1.56 a  8233.59410.37 b  4.39

SC 25.80£0.07 a 149.28%1.50 a 8339.57£9.99a  4.66

2.3.3 AWEZ WA PR, SEAREEE
FTHELERT 3 #9430 R 7 % 1 ] (Ascomycota) (41
F B ] (Basidiomycota) F1# 48 B [ ] (Mortierello-
mycota) , A X = BE 43 5l hy 46. 4590 ~ 56. 4804,
24.45% ~31.48% M1 9. 38% ~13. 17% ., HA K
PEBR A X 32 B A 4. 02% ~15.93% . 5
CK Lt H Al P9 A~ b B 38 v T F 258 1] A4
T TTAEA F R,

e Bl s

O e Fogt] T2
100~

90
80
701
60
50
40
301
20+
10

ARXF B /%

S
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Bl BASREYEREEXEELER
BEHRm
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5 pH AL JJ A% 7™ T 5% 0 3% Ho X9 B 3T % Al
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GBS R FT O S 7 B A g B 5
LA RS R Y PR R LR AL
B | - S R R AL, AR TR 5 2 e PR A
A 350 e AU B 7 B 1 - K R A A R A
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], SRR AL & B R AR IR AT AT Rk
hn A P & i A LT AT A E 4 R 4% Rl
Fe 4 9 W e A L TR I 2 A R R i T
B AR S BT B B2 R I A BIL
AL EE 6020 LA 1L st AR W T IR A T e 7 v
AT WL R S0 38 - S5 g 1 TR I L AT R i
P . REFR A T RRS 5 1 M £ R MG T 2L
) Alpha ZHM:, o T H BS54, 5 CK
L 7 A B 4 8 T T R T
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KRG il FH A FF O C 1 A= 0 R TS T o K R 7

T A v e A DGR AR
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P2 M BT, AT R - e 7 o, W S 4 L A LB

Fri AE—E R LR 00 pH RS FE A

Tl 26 9 RN T A A0 s 9 P SR R 25 4 16 +

KRR TR AT 2R AR5 o e i v PR R AR RS PR A

(MWD .GMD) , gt 38 T #h il + + 50K R 19 A1 R AR
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Effects of Combined Application of Straw and Microbial Fertilizer

30

on Soil Aggregates and Fungal Community Diversity of Rice
Field Saline Alkali Soil

MENG Qing-ying'”* , YANG Xiao-he''?, YAO Liang-liang'*, ZHANG Mao-ming''*, QIU Lei'”,
WANG Zi-jie'* ,DING Jun-jie''* ,ZHU Bao-guo'*

(1. Northeast Branch of National Salt-Alkali Tolerant Rice Technology Innovation Center, Harbin 150086,
China; 2. Jiamusi Branch, Heilongjiang Academy of Agricultural Sciences/The Key Laboratory of Major Crop
Breeding and Cultivation in Sanjiang Plain/Jiamusi Crop Pest Scientific Observation and Experimental Station

of the Ministry of Agriculture and Rural Affairs,Jiamusi 154000, China)

Abstract; In order to improve and fertilize saline alkali soil and explore the changes of soil aggregates and soil
fungal communities, pot experiments were conducted to determine the soil water stable aggregates, soil fungal
communities and rice yield at the autumn rice maturity stage by setting up conventional fertilizer treatment,
adding straw treatment (9 teha ') and straw and microbial bacterial fertilizer treatment,and to explore the
effects of straw and microbial bacterial fertilizer on the soil structure, soil microorganisms and rice yield. The
results showed that straw addition reduced the soil bulk density and pH, and increased the content of soil
organic matter and the number of soil water-stable aggregates. Compared with conventional fertilization, MWD
increased by 11. 29% in the straw addition treatment,and MWD increased by 19. 35% in the straw addition
with microbial fertilizer treatment. Straw and microbial fertilizer have a significant effect on improving the
physical and chemical properties of saline-alkali soil. The results of Illumina Miseq showed that straw addition
treatment reduced the Alpha diversity of soil fungi, but promoted the abundance of Ascomycota and
Basidiomycota. Compared with conventional fertilization, the straw addition treatment increased rice yield by
4,39% and the straw addition with microbial fertilizer increased rice yield by 4. 66 %. It is suggested that straw
addition with microbial fertilizer plays a positive role in saline soil improvement and this treatment is capable of
increasing the rice yield.

Keywords: saline-alkali soil; rice; straw; microbial fertilizers; soil aggregate; fungi



