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Changes of soil organic matter, nitrogen and phosphorus contents in the

process of pear branch decomposition

ZHONG Yaxuan, Ruyanmu*Maitistic, Ekbal*Irahon’, Turnisa*Matiturum

(College of Resources and Environment, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China)

Abstract: [Objective] The experiment was to investigate the changes of soil organic matter, N and P
contents in the process of Kuerlexiangli pear branch decomposition by indoor mixed culture. In order to
improve the soil and increase the yield of Kuerlexiangli pear, the period with the highest nutrient con-
tent was found within 150 days. [Methods) This experiment was to collect 5 and 10 years old branches
from Awati farm in Korla city. After the original soil in the pear orchard was collected and brought back
to the laboratory, indoor mixed culture was conducted for 150 days. The method for collecting the
branches was to randomly select robust 5-year-old and 10-year-old pear trees in three Kuerlexiangli
pear orchards. For each individual tree, plant samples were collected from the upper, middle and lower
parts of the canopy in four different directions of east, west, south and north according to different lev-
els and orientations. Healthy and disease-free branches were selected and cut into a length of <1 cm,
and then the samples in different directions were mixed uniformly in proportion to obtain mixed sam-
ples. The soil samples in three orchards were randomly selected according to the “S” curve to collect
from 40-60 cm soil drills at 5 locations, and the soil samples were brought back to the laboratory for
mixing and then the roots and debris were selected. Before each measurement, it should go through the
following nine steps: “air drying — sorting — de-impurity — grinding — sieving — mixing — bottling — stor-
age — registration”. The shoot samples should be washed with distilled water, wiped and weighed, dried
in a 70 ‘C incubator, and crushed through a 60-mesh sieve for later use. [Results] There were differenc-

es in the effects on soil nutrient content during the simulated return of Kuerlexiangli pear branches with
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different tree ages. Compared with CK in the same period, all the treatments reached the significant lev-
el (p <0.05). The average value of soil organic matter in Treatment 1 and Treatment 2 increased by
2.16 and 1.93 times, respectively, compared with CK. The maximum organic matter content of Treat-
ment 1 was 62.43 g-kg' on the 60th day after decomposition in the soil, which was 2.71 times more
than that of CK. The maximum organic content of Treatment 2 was 67.90 g- kg ' on the 45th day after
decomposition in the soil, which was 2.93 times more than that of CK. Compared with CK, the average
soil total nitrogen with Treatment 1 and Treatment 2 increased by 61% and 59%, respectively. The best
improvement effect was achieved on the 30th day after decomposition in the soil. The total nitrogen con-
tent of Treatments 1 and 2 reached 0.11 g-kg' and 0.09 g- kg, which were 2.92 times and 2.24 times
more than that of CK in the same period. The soil total nitrogen of the two treatments increased signifi-
cantly compared with CK in the same period. Compared with CK, Treatment 1 and Treatment 2 showed
the same improvement performance, and Treatment 2 had the best effect. The improved effect reached
the maximum value of 7.39 mg-kg" and 9.38 mg- kg in Treatment 1 and 2, which were 0.56 times and
0.98 times more than that of CK in the same period. Compared with CK, the average value of soil total P
with Treatments 1 and 2 increased but not significantly. Treatment 2 increased total phosphorus content
and reached the maximum value of 0.71 g-kg"' on the 75th day, which was 0.12 times more than that of
CK at the same time and there was significant difference (p <<0.05). Compared with CK, the average
soil available P in Treatment 1 and Treatment 2 increased, which was 5.88 and 6.88 times more than that
of CK, respectively. The best improvement effect was achieved on the 90th day after decomposition in
the soil, and the available phosphorus content of Treatment 1 and Treatment 2 was 6.91 mg - kg and
7.24 mg-kg', 44.78 and 46.96 times more than that of CK in the same period. [Conclusion] During the
decomposition of pear branches, the contents of soil organic matter, nitrogen and phosphorus increased,
and the overall performance of the improvement effect was that the branches from 10-year-old trees
were better than those from 5-year-old ones. Returning of pruned branches to the field provides a reli-
able theoretical basis for solving the bottleneck problem of organic manure shortage in orchards, and en-
sures technical support for improving soil fertility and the rhizosphere micro-environment of pear trees.

Key words: Kuerlexiangli pear; Decayed branches; Soil nutrient content

JE IR #0724 (Pyrus sinkiangensis Yu) J& 57 58 24 x*).
2020 4F 1)1

v SR A A SR A RO [ Rl e HEAT
0 $ i, o IR R R Bl A B

5 TR B R ) T A AL FR R AR 3.09 77 hm?, &2
FERE40.27 T3t 8201946141 22.77 Jit3 N 1 17.5 73 t,
WK T 76.86% . SRR HILLK , BT /K 7 AL
(R , AT —IRiIE SR F AL ™ Bk oK & AL
JIES PR 247 B AN o K T IS AS 5 AN AN 2 3 %
S 3R ) R B AR 4 AN ER IR AL S5 £ )
B I AR RS TR M R, &35
AR, IR T T B B B T A AL
A,

T 1% St BT B 2 s 3 AT FE , il
WA Ak, AU RLE H AT LU N+
AN AR T LB M AR 2 IR
g A A A B T A R A e R K

— B A R A AR D e ROR T A B R AR AR
R 8 TR A R GR35 TR R 1
BURAE I

SR A AR T R A P 2 e P A R
LE AR BIEANUL ; =2 I AL, i FE e
FT o AT 3 ARG AT A ) — Rl g4z, 7581 1
BURFAIRHE SR R I HERES s — SRS ATIE H 2 4
TARAEY) AFREAT 5 5 R B ALY
A — LR TR, IXSE IR AE RS AT A2 & 7T LA
PIEE AN AERS AT A EIE AT, R AT Y
BRI WA AR AT LARh e 4y R IR DUAE
FAIAIT T3 BT PR 2 470 0 2 B vy = S B A 8 T3 1)
HER R HEW ARG B T 4



1392 3 i)

S

39%

ISR IR AT, AT LB R 2 1 57 20 BT R, 2 1
e H NE R B EHL , R 2 K CO, a4 R 3
ZRA . FVEVIE TR I FEA AR, R RME
SRAGEEM Gy, R FE A 1 EZ AT,
A TER T, RN FR 7, 90% BL N
AP K B TRE 2 i 71825 L3R TR 730,

SRl m it AT HLAE ) DA R 58, 560 R
BB AN ZEREARL SR i, Hou R AR KA 2 5 2
WA R AR BT Bl Ak S A SR e ] A PR
FEAZ IR A R A HUIE R, T sE B2 Y
H 2% ) B AL A P th 2 Al — o ) IR R 5 Tk
FI AR ¥ W34 B AH BE 5 PR 37 A5 2% 34 H AR R T 7T
b o PSR R, SRIE R A AT SR BT R
RPEEI , FER GRAE R AR R 2 B0 A, B IR TR AL
HRBBIRW G ECE P S A RERA PR, W]
REHWEF TR . XEAETT G BB R AA
GG L M B AR 5 it . A3 — R R
SRHENEIE EE A A 7 3R 7 BB A8 H AT LY
IR ?

BEXTIR L] B, AL N R A R TR TR
B el ol 26 3 R i T3 g oxek 3 BB A0 50 B 2
Ry, &5 77 Ja (1 3897 7 5 B A4, DU
BB %34 At ok SR el A AL BE L i P ] LA 4t T 5
FIBR RS , Dot v T AL 7 o R R e AR AR TR
B R LB e SR A BOR S, 4 JE K THARIE 1%
THASERE— € HIEIR U -

1 FRRIE

1.1 REXER

RIGH v SR e E R A X S A S T AR
PH 2SR BT Rl LA 2 F] B A 2 /N (41°37'E , 86°
24'ND , HHR N 912 m, BB A% 264 AR A KB
PR, AR AR 10.7~11.2 °C, Sl 433257 -
HORREGR A 2%
1.2 i AR iR

KA R AL bl () )5 4% LR AT = NIR A
Bt IR AT R ARG X EE IR
T E VA IR T BT PR 2 B PLER A AL /N, A
AR S E O, 5D N 18.64 g kg, A H
HON0.07 g- kg, TRARZS BN 6.99 mg - kg, A
TEN0.79 g kg, A S N 7.93 mg- kg, pH
784, KE N 133 g-em?, LIS IKE N 20.94%.

WA 2% B T3 12 AE 3 AN R R B A AL R e v
BURe A= A A (1 5 AR A2 A0 10 4R 2E I B ALRERY .
RAN A T AR 5 AN ] J2 A 5 A, FH v B BN T IE
WRITEREM I B T =8 AR a4 4
ANTEV T3 e TR fr 306 HCHG rh g R TC 0 5 R 2%
B <1 em (B SR , T BAEAS [R5 AL AOAF: dt 4%
FEBI P 2R RBUR S FEdh . AR R BRI TT
AL

®1 FEMERFOTERAR
Table 1 Elemental composition of

branches of different ages

piopic w(C)/ w(N)/ w(P)/

Tree ages/a (g-kg" (g-kg" CN (g-kgh cP
5 447.86 5.56 80.55 0.67 668.45
10 470.32 5.84 80.53  0.76 618.84

HF AR AR 2N AR T S TN P B UK H R R
AP ORAT o 34 Tl rp - 33 i 1) SR AR AR A2 4% TR
“S”ih R BEALHEIE 5 AbHb & A R4 40~60 cm, T AF
7 (Al S U F IR A S PR AR RN . B A BT
285 KA —53 i — 2 R - BE R -1 O R A e - Ok
=20  TUAPIR . B 6 ity B S 6 = 5 FH 21
KW BB FRE S, 7E 70 CHEIR AR T, R
it 60 H i FH o B (X IR AL , RN AR
FRE 120 g 1IEF 6 g M2 0.25 mm FIAHLYE S
AL P
1.3 Rt

T ARG 2 = IR A B 9%, RN N TIEF
A7) B B RSO [R] 57 43 B i i) 400, R Tl
S 40~60 om 2 B IR L S, BEHUR RF144)
(I AR AV E Y . Xt IR AN 2R B LY
B INE N 6 go RIS BN 202145 H 20 HE
2021410 H 17 H , Q38 B TR 75 ORUE FH AR K &, %6
TR (25 O -, T ) R R oA
B KB 75% , 3 1M 1A 2 2 7R B A AU A 2% 08
HARDIRAS o 50 1 3 AN A AL 3L, Ab B 0 4% (0] R
(CK) s Ab3H 12 il N 5 SR iR AS 2% s AR B 22 il N 10 4F
IR 2%, W & PR AR5 77 T 150 d 9 IR 4585743
ARG .

0 75 B BT PR R B A& AU B SR TR 150 d Y
TR RN ASAR A, AR I A AR A
I A - S 8 g e i AR E
1.4 #&NE

A WL B R AR ER A A kil i



81

SR B R LB s R s, oA S B R
Fl T BRI R , A BRI RO A R A B L L
EEN 5, B3 IRE .
1.5 HiEaiE

) FH K4 kb 3 2 48 SPSS 25.0 #E 4T BRI & 7
ZE 53 T [F) — B AN [0 Ak 998 1 2 1 ol 1 22 57
FHE L IR B AT 2 E R (0=0.05) , § 5
F Excel 2021 58 i il &, B b s o CGF 2 E + 55
HEZE)

2 AR5

2.1 ARCEBHESREPIEBNREENETL
WEN R, TN IR R R RE A, AN b3
(ARG e R PR ACTR 1 AIARER 2 AH EL ]
WIXTHESAIA B 3 M 2 FK - (p<<0.05) , AN EE R
1230 d = FA RS, HAR O M B2 R
(p<0.05). Hr, kb 1 FIALEE 2 I MU & it
A 43 1 R 58 60 K FILEE 45 K, N 62.43 g-kg' Fl
67.90 g- kg, 73 A [F) T RGN 2.71 75 H012.93 £5 .
ARFE 1 AARIE 2 KR TR - WS PR AR
Sy AN 2. 16 5 A1 1.93 %, AbEE 1 FAbEE 2 B X 2=
R PRI 193 S 9 BEAUMAE H )5 265 60 R AN EE 45 K.

OxXf iR CK
80 - BALFE 1 Treatment 1
WAL HE 2 Treatment 2
70

60
50
40
30

wCHHLRD
Organic matter content/(g-kg"')

20

10

15 30 45 60 75 90 105 120 135 150

if 5] Time/d
ANFNG PR R A — A2 5 35 (p<0.05) . KA.
Different lowercase letters indicate significant differences over the
same period (p<<0.05). The same below.
El1 KFEEHBIEFEINRIENETL
Fig. 1 The change of organic matter content during

branches decomposition
22 AELERBFIZFIREERAIENTWL
NP 2 Fiow , AbEE 1 AL FE 2 2 R)7E SR 15 KA
150 RAFIE R EMEZ R (p<0.05) . AFE1{EEE 45

PIHENE, 5 ZUBIEE 255 it A2 b I HUST BRI & 28 b 1393
025 r oxf i CK
@4 1 Treatment 1
020 | B AbFE 2 Treatment 2

0.15

0.10

w5
Total nitrogen content/(g-kg")

0.05

0.00

15 30 45 60 75 90 105 120 135 150
i ] Time/d
E2 #MEBEBRIEFEEI==NTL

Fig.2 The change of total nitrogen content during

branches decomposition

RAE TS K590 KANEE 105 K34 55 [ H Xt B8 T &
FEZEF (p>0.05), A 2 FRAESE 45 RAEE 75 K
] JA 0 R 22 e A BB Ah, HoR 8 NI W AFE B 3
P2 7 (p<<0.05) , BN IE 43 53 58 111 0.05.0.06,0.03
0.02.0.03.0.06.0.04 g- kg F19%/>0.02 g kg'. Hr
AbFE 1 3 A RS B A e R NS AE R ADLE H S A
150 K, AbHE 2 M J2& 25 135 Ko AbFE 1 FIALFE 2 A%
To0T HE 3 A P A ARG 0, B 2 ) A 61% A
59%. 50T R 2 S A K I 32 AR A SR A LA H S
530 K%, AbBE 1 RIAREE 2 (A S A3 0.11 g kg ' H
0.09 g-kg', 52 [F) BIXF HR 1) 2.92 £ F1 2.24 £% , P b B
BA AR R g A s S B WA .
23 ARALEFERIEPTIERBEISENTHL
Wl 3 s, A3 1 A 2R 30 k5 [RGB AE 7

—_—
[\

OXf i CK
@At 1 Treatment 1
m/tb# 2 Treatment 2

w AR ZED
Alkaline hydrolysis nirtogen content/(mg-kg")
o o0 =

~

[\

15 30 45 60 75 90 105 120 135 150
F5f 18] Time/d
3 BEBBIEPHBERSENEN
Fig.3 The change of alkaline hydrolysis nitrogen content
during branches decomposition



1394 3 i

S

5394

e i3 (p<0.05) , B HEIE/D 2.53 mg-kg'. AbEE2
TEZE 30 K26 90 K2 135 KA 150 K 5 [H] 3 46 R
A0 E 2R (p<0.05) , B 43 398 2L 0.19.
2.14 mg-kg ' M 2.51.4.65 mg-kg'. ALHL 1 A4k
P2 AT 0 BRI A B P IR T R IR AR
— B0, D RIBETF 1% 4% 5555 R 22 S oK 1 I 12
BACBRLIE H 5 28 150 K, [F) A 02 R IR A & &
i i T B AL EE 1 AAR 3 2 43 ik 2 7.39 mg - kg
H19.38 mg-kg, B[R] 0T REHE 1 0.56 £ F1 0.98 1% -
24 AECEREFSIEPDIESHBNTHL
BANFENIRETEFRIPRIN2BES 2 LF 2K
RE. MBI RIS R PIER A
T 1 » G 98 A 3 B e v N A AE BRLAULE H S 5 90
K,IEF]0.72 g- kg, HYWE A 6% » 5 [F) X HE 22 S AN
B3 (p>0.05) . &I 1FRE 105 KA6, H AR B AH
XTI RIS R LR EZ R (»p>0.05) .
Ab 3 2 R BT F L g A B S B R AR B 4 )
=8%~7%4%~1%-12%1%~3%- 0% 6%F1 3%,
BREE 75 KAN, FLAR S HAAH Lo fe e i 5 =1
AFAE R E ZER (p>0.05) , B0t IR 340 &5 &7
KRR N 2% (B 4) o AbFE 2 b5 % 8 22 57 B K AR A 3
DRI H S B 75 R, HAa i B ik ) 0.71 g- kg
A R FE A 0 0.12 % BAFAE B3 2 7 (p<0.05).

o X CK
1.00 B b 1 Treatment 1
B b B 2 Treatment 2
a a
a
0.75 F a

a
a aaa a a
3 pab
al ag

0.50

w( AT
Total phosphorus content/(g-kg")

0.25

0.00
15 30 45 60 75 90 105 120 135 150

B [H] Time/d
B4 BFBEMIETLHIENTHL
Fig. 4 The change of total phosphorus content during

branches decomposition
2.5 TELERBIEPHREYAHMIENTN
AbFE 1 1E 5 45 RIS B H A R MH 11.54 mg kg,
HE & O 36% , B 5 [R] 9100 18 G 2 35 1 22 5 (p>
0.05) , Ho Aty 9 AN BF HTAR bbxof HE - 4985 A 7 & 35 47

TR 35 22 7 (p<<0.05) , AL IR FE 73 51 29-0.03.3.35,
6.04.2.43.6.76.3.35.2.77.-0.57 f12.70 mg-kg"'. At
B2 BREE 105 R AIZE 135 R 5 [F 0 2 e AN B 2
A, HoAx 8 AN AR W ME 2 7 (p<<0.05) , 43 5l
5 (R 3 6 R BE I 1.43 £5.0.56 £i5.0.49 £i% . 1.89 £i%
1.78 1% .46.96 fi5 1 5.48 i . AbFE 1 384 20k & &
¢ (e IS A AE AL AU 5 28 15 RIA 31 21.68 mg kg
b HEIE K 1.43 % . AR FE 1 ATAL 3 2 AR T3 R+
A A0 O B ST A A G, 43 0 ) R ) 5.88
5N 6.88 fi o o Hp 556 HE 22 S A KT B D 2 A5 2 A
FLIE FH )5 28 90 %, Kb FE 1 AALEE 2 f 5 24 & &R
6.91 mg-kg' F17.24 mg- kg, 5% [F] 3 xF HE 38 n 44.78
5 H146.96 15 (KE15) .

O e CK
@4bE 1 Treatment 1
m/bH 2 Treatment 2

25 ¢ a

20

15 r

wCH 208

Effective phosphorus content/(mg-kg™")

10

15 30 45 60 75 90 105 120 135 150
i 1) Time/d
E5 BFEEBIBPIELHMSENTL
Fig.5 The change of the effective phosphorus content

during branches decomposition

3%

T 703 B L A S5 BRAU0IAS T S At 2 rp 3 ML
JRE B ER . AL 1A ALBE 2 M AT X AR 10
AU S 2T A0, 2 38 2.16 £ A11.93
o o 50k 22 R di ORI I 30 D 4k B 2 A AL IE
G 28 45 Ko X5 R0 AR FE 45 e — 5, £ s
TF 9 35 BH R AT B2 008 T 6 BRORRS A= 4 0% 38 HE Ak
TP B I 98 it T DA S B v A ML . TR
FMRLIE B R i 2 A VLR & 2 BT
Iy B4 TR DR A 2% v B0 ML S 7 358 v S A
Y B LIS, B A I 18] %) HE 7% G B0 4 2R 4 2
i, 1K 5 8 o SOV R IURS FT IR ML H 3G T AR )
A s 7 SRR, R T AL



5800 BITHEIE 25+ B A% T e L AT U ORI & AL 1395
AALHIBIT T 45 RATT S - .
) " 4 4 it

T S ABARLIA FH 5 i ok A2 R LI A S E
5 PR A B IR () AL FE 1 RN Ak B 2 AT N R 0%
AR A BT S AR N, SR 4 5N 61% 51 59%
AR FE 1 R0 AL B 2 35 7R ALHULE H S 5 30 R S0 R 22 5
BB K. w4 SR ARG 45 R W KRR AT
HEMZ, 2 LIEN SRS E S0, (A IER
NSRRI 0.3% . AT T8 A IR AR b SRR FE AT
MR AR = — R R P A S B T EOKFH
TREHEEAEEAR, TR IS BT
HEZ 3 0~20 cm, 17 A 700 % PE IR 82 B A
F T B3R 40 om &b, BT DLBE B8 4 Hb R USCE FH A AL
IR E TR . WA R BOR, 7E 40~60 cm 2
Ab BT RH AR 2 (1 A R R G R R A R AR
LA 2B TR LRSS BT ERES
2%, H. 158 4 1 B B d s ) IS SR ZEARADLAE 5 5 75
Ko X5HTNBTLEE R BB, T =" RN
FEFT B BL AT DU R 3 s A il

ADFE 1R AL HE 2 AH AT o R - SRR A S T
PHE A RS, a3 m 1 1% 4%. H
Hh 550 R 22 S e K I DR A B 2 AR S ER
150 Ko X 5H1 NG FLa A — 50, W BREEPT 5T K
DA R B R AR S, — D7 T 0 T AMIE A AL
AN, 9 — 5 TRD T 725 Wbk i ok, 1645 1158
TR TR A H R A IR — e R AR T . A
A WL EHE L8 b S BEEERCE AT R R 1
AW B B B B A O/N FE A B 250 1~300 1,
IERTI TN = Na iR (/G S TN T S
e it 50N B0k 8 ok vy ol 2 36 T 0 R A R
BAWET . GFRER, GG RE— 2
WS IR FK 7 S IEA R RY. BT AR A S &
TE JE At 72 v e AR S T v 1) iR IR T 2 B o 1 B
BER ) BT AR R S R AR . AL
7 LI AR A B B AR T AR B R T
SR H N E 7 IR ASTE B fE AT A (1S 2R =R,
N B g X5 RSO LA AR, AR 1
A B 2 AR 0 BT S50 - A A A
I3 ) R R 5.88 4% A1 6.88 435 , Hi b 5 % R 2 St iy
KPR TR b B 2 BEAULIAS FH i 55 90 Ko 1T S i 2
WA O B B T AR A 1 SR R T R A B R 2%
BB IRMR, 5 T RRFR 5 ORI e S, BT LA 1)
AT,

FUR 2% 85 AR A o 3 AL L BB S
I ST, Je TR AR R I 10 FEEE LT 5 48
P o I A G A WL R Akl i T R R S
B K TR 3000 1) ASABLIA FH 5 28 30 K L 55 45 R ANES
90 K , 4= Tolf RNl A 22 75 2 de ey 1) B 3 4 A1 B
HH 5 565 75 RAER 150 Ko

S22 3CHk References:

(11 &AW, 0 R A AR Je e (0], 250 pR A
2005,23(1):79-82.

GAO Qiming, LI Jiang, LI Yang. Research progress of Korla fra-
grant pear[J]. Non-wood Forest Research,2005,23(1):79-82.

[2] 5K, Z=5R 30 PR R BN A A A R BUIR 5 0 S ], vk
2 (54 ,2020(6):3-5.

ZHANG Feng, LI Yangyi. Development status and countermea-
sures of Korla fragrant pear industry[J]. Northwest Horticulture,
2020(6):3-5.

[ T e = B A Qe 5 A K e s VAN N at =21 Wi

R ) A AR S AN i BT S [D]. RO R, 2012,
18(3):106-109.
CHEN Xinyan, SUN Xia,JIANG Ping’an, LI Jianping, YE Wei-
li. Effects of different soil management methods on fruit yield
and quality of Korla fragrant pear[J]. Tianjin Agricultural Sci-
ences,2012,18(3):106-109.

[4] GAOL,WANG B S,LI S P,HAN Y,ZHANG X M, GONG D
Z,MAM C,LIANG G P,WUHJ,WU X P,CAI D X,DEGRE
A. Effects of different long-term tillage systems on the composi-
tion of organic matter by “C CP/TOSS NMR in physical frac-
tions in the Loess Plateau of China[J]. Soil and Tillage Re-
search,2019,194:104321.

[5] RODRIGUES M A, CORREIA C M, CLARO A M, FERREIRA
1 Q,BARBOSA J C, MOUTINHO-PEREIRA J M, BACELAR
E A, FERNANDES-SILVA A A, ARROBAS M. Soil nitrogen
availability in olive orchards after mulching legume cover crop
residues[J]. Scientia Horticulturae,2013,158:45-51.

[6] ZHUL,DONGSK,WENL,LIYL,SHIJJ,WANGY L,MA
Y S. Effect of cultivated pasture on recovering soil nutrient of
“Black-beach” in the alpine region of headwater areas of Qing-
hai-Tibetan Plateau[J]. Procedia Environmental Sciences, 2010,
2:1355-1360.

[71 BRI, 2L I b A R R e A

B0 b R R B S2 WA [J]. [ AL R 2, 2008, 41(7) -
2070-2076.
LI Huike, ZHANG Guangjun, ZHAO Zhengyang, LI Kairong.
Effects of orchard grass on soil physical properties in dry land
of Weibei Loess Plateau[J]. Scientia Agricultura Sinica,2008,41
(7):2070-2076.



1396 E S B S 4 #39%

(8] W . LTl b B BMJE fRR AL A FExt L3957 73 (52 D). 4 [17] JE2e . BERHAE BT RCO% HE AL (2 30 5 R AL 7™ & 4 o ) L 1 49

v PHALR MR R 2021, R[D]. B AL B RO R, 2017

YANG Long. Characteristics of seed decay and its effect on soil FAN Xueshan. Preliminary study on the mechanism of improv-

nutrients in orchard[D]. Yangling: Northwest A & F University, ing the yield of early shortening pear by composting pruned

2021. branches of pear tree[D]. Nanjing: Nanjing Agricultural Univer-
(91  ZSH, Mk, FEAE 4R, WIBLGE , SLI A FERE SR, #h I . A RIS sity,2017.

TR 5 200t 5 D3RI R 2 A TR SR TR A A s D). [18] ffl - B . L HeR A Hr ML 3 A . db T o RO AL,

2021,53(5):991-997. 2000:25-114.

LUAN Lu, ZHENG Jie, CHENG Menghua, HU Kaijie, KONG BAO Shidan. Analysis of soil and agricultural chemistry[M].

Peijun, JIANG Yuji, SUN Bo. Effects of different straw return- 3rd ed. Beijing: China Agriculture Press,2000:25-114.

ing methods on bacterial diversity and community structure of [19] 2280 X% HEAN 5 , 2 B, 5K T, RIR 4, sk == . R A

red soil in dryland[J]. Soils,2021,53(5):991-997. I HH 4 B SEIE R  6f  OK = B A R R (1 R (0], AR A
[10] LiH,DAIM W,DAI S L,DONG X J. Current status and envi- 42iE,2020,39(2):507-516.

ronment impact of direct straw return in China’s cropland: A re- WANG Xuemin, LIU Xing, HAO Liying, XIE Hongtu, ZHANG

view[J].Ecotoxicology and Environmental Safety, 2018, 159(9): Guangna, CHEN Zhenhua, ZHANG Yulan. Effects of straw re-

293-300. turn field combined with nitrogen fertilizer reduction on maize
[11] SUY,YUM,XI H,LVJL,MA Z H,KOU C L, SHEN A L. yield and soil properties[J]. Chinese Journal of Ecology, 2020,

Soil microbial community shift with long- term of different 39(2):507-516.

straw return in wheat- corn rotation system[J]. Scientific Re- [20] %, o, SEHBRIN , (48R, DR RN , Mg st , AL /N, B2, =

ports, 2020, 10(1): 6360. BE RS R B ) - 398 3 B P B TS T A A R 4
[12] AR, AREER, R, BRI, & 5, T8 fTiE Foy S 2RI RIS (). VEBAT R 22 244 CH SR BEEARRD 2021,

FE X - 98 3R B8 52 0 ) T 9 R D). 22 ORI RE 2, 2020, 39(3):266-271.

48(13): 1-4. PAN Jing, YANG Mo, HUANG Linli, TONG Deli, QIU Yu,

DONG Xiangzhou, XU Canran, ZHU Qifa, CHEN Yakui, GAO TAO Tingting, DU Xiaoli, XIA Yuqing, GAO Rui. Effects of

Qin, WANG Xueying. Research progress on effects of straw re- straw return on the number, enzyme activity, bacterial communi-

turning to field on soil environment[J]. Journal of Anhui Agricul- ty structure and diversity of major soil microorganisms[J]. Jour-

tural Sciences,2020,48(13):1-4. nal of Shenyang Normal University (Natural Science Edition),
[13] MRETT BN, BRAKOG, M Rk, Bl e 05 . U oy i A it 5 2021,39(3):266-271.

BRI AR MO R, 2007,34(3):235-241. [21] @&, IhEAE, SR, RELE . RS ISR L v 5

LIN Chengfang, GAO Ren, CHEN Shuiguang, YANG Yusheng, (X A WG 1k IR R R (D). A AR, 2012, 21

ZHONG Xianfang. Research progress of litter decomposition (4):677-681.

model[J]. Journal of Fujian Forestry Science and Technology, GAO Jinhu, SUN Zhanxiang, FENG Liangshan, WU Changjuan.

2007,34(3):235-241. Effects of straw combined with nitrogen fertilizer on soil enzyme
[14] ZfEfl, il . R IEY IR 7 25 1048 S T Ho sz mm (R R ] activities and soil nutrients in western Liaoning Arid region[J].

RS E,2020,39(4): 1318-1329. Ecology and Environmental Sciences,2012,21(4):677-681.

QIN Qiangian, WANG Haiyan. Spatial variation of forest litter [22] S, E AR AME, ASN, RAA, SR, S EE,

nutrients and its influencing factors[J]. Chinese Journal of Ecolo- (RS B ¥/ 0 /S AT b 0 B N5 B N i i e e

2y,2020,39(4): 1318-1329. ALV LT A 2 B SR T 0], D63 2 5 s A
[15] WRWREE, MR, F oo bk, 8 & RIFNE R . VDI 2016,36(1):220-225.

0 X A bR 5 AR AR VR D B TR 43 VB RRAE LU R [T]. AR 7S CHANG Danna, CAO Weidong, BAO Xingguo, BAI Jinshun,

TRIE 24,2010, 19(1): 146-151. ZHANG Jiudong, LU Binglin, GAO Songjuan, ZENG Naohua,

ZENG Zhaoxia, LIU Xiaoli, WANG Kelin, ZENG Fuping, WANG Xuecui, ZHI Shuishenghao. Chemical and spectral prop-

SONG Tongging, SONG Xijuan.Comparison of litter and nutri- erties of soil soluble organic matter were changed by long-term

ent return characteristics between primary and secondary forests fertilization in irrigated desert soil in northwest China[J]. Spec-

in Karst region of northwest Guangxi[J]. Ecology and Environ- troscopy and Spectral Amlysis,2016,36(1):220-225.

mental Sciences,2010,19(1):146-151. [23] PEREIRA N S, SOARES I, MIRANDA F R D. Decomposition

[16]

CHAPINIII F S, MATSON P A, MOONEY H A, VITOUSEK P
M. Principles of terrestrial ecosystem ecology[M]. New York:

Springer,2011:1.

and nutrient release of leguminous green manure species in the
Jaguaribe- Apodi region, Ceara, Brazil[J]. Ciéncia Rural, 2016,
46(6):970-975.



