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Effect of Wheat Straw Cutting and High Quantity Returning
to the Field on the Yield of Water Spinach and Soil Fertility
in Summer and Autumn in Greenhouse

QIAN Jiayu, JIANG Jiezeng, ZHANG Yongxian, ZHANG Hao, LI Dongsheng, LIU Hui
( Institute of Aquatic Vegetable Research, Yangzhou University, Yangzhou 225009, China )

Abstract: [ Objective ] The study was to explore the decomposition effects of high quantity of cut wheat straws
returned to the field. [ Method ] By using the principle of high temperature, high humidity and aerobic fermentation
environment to promote the decomposition of straws in the protected aquatic vegetable field, this experiment covered
10 cm short specification wheat straws in high quantity with 37.50 t/hm? and 22.50 t/hm?, and cultivated water
spinach (Ipomoea aquatica Forsk ) . The electrical conductivity and redox potential of soil surface water layer, the
decomposition rate of wheat straws, the yield of water spinach, the quality of water spinach plant and the related indexes
of soil properties were measured. [ Result ] The conductivity of the treated soil surface water layer increased rapidly in
the early stage, and the maximum values of 37.50 t/hm? treatment and 22.50 t/hm? treatment were 1 653 ps/cm and 2 220
ps/cm on the 5th and 2nd day, respectively. The redox potential of the soil surface water layer decreased rapidly in the

early stage, with the minimum values of =198 mV and —212 mV on the 3rd and 8th day, respectively. After 182 days, the
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decomposition rates of 37.50 t/hm? treatment and 22.50 t/hm? treatment were 63.91% and 91.00%, respectively. The yield

of 22.50 t/hm? straw mulching treatment increased 5.00% compared with that of the control, and such treatment reduced the

application of chemical fertilizer by 14.30%, achieving the effects of reducing chemical fertilizer and increasing production.

Under 37.50 t/hm? treatment, the decrease of soil nitrate nitrogen was the maximum, reaching 43.69%. Both treatments

could significantly supplement P and K elements in soil, and effectively improve the properties of soil. [ Conclusion ]

High quantity of wheat straws returned to the field can not only improve crop yield and reduce the application of chemical

fertilizer, but also supplement the P and K elements in soil and effectively alleviate the soil salinization.

Key words: cut wheat straw; water spinach; yield; decomposition rate; soil properties

[ WFoE R S0 ] Aok, Btk 3l i &
B, B4R RO BB S (0 R,
VR S R AERR A, ELAE 5 R R A R BR
Fod s RS A EE T (20, By R T
ek, AR B . AR EINE . IR0 KA
A — RGN EVE A ), A B R 5 i 15 it
BB — A BB RGP 7 ] it R S B
+ 4 0~20 cm FZAEIREL R, & HHEERTEI
—ARMERE ), Z TR E A
KHHAEREEARAR ., PRI, MEAEE H
HE RIS 0] SE Ky SR K AR B
AT R 2R TB, RGBSR Wil 2
A, AT IR RE AR 1), i H - A
)AL AS AR AR, 6% 0™ B i T AR A B4
AR T B S rTR L & . RS AT A TR
] — I A ML AERE A (37, A RAEBE (4
P&k K SR ARSI (2018—2030 4 ) ) HiLfE
SREFFIRH | RERREAFLE A SRR R st AR
o REFRE H AT DIOIMVE e B A L
i, BARINATFas st ags o), [ar
NWFgE it | Aatse R, FEFFE H AT DL R
SAERKITFRENEFRICE Do), W nT RIVE A 0wk
ARSIV . IR BR (S8 0, A e
RHEZ B SR i . RS AT A8 T 5 4 ) 50 A o
FIBAHLL, RN T A PR & B AEY =
g (2], Ma %5 I35 AP, AHLLRSFRIAE,
AFt | BRSBTS, AN
FF+ R w5 — IR E R AT R O =, f
FF7E o6 3 W T BRE R G DAl + e s ek
B, R ORRENR R AR TR
YR IH A BRI e 45 a5 A
GEFMA, AN TR S A 4, FEFT AL 6 e RGN
FE A ML B Do), JFE— e TRUED
A, TEERITRERY N IR () ] RS AT
BEfE, TR AANT MK

at it AT AR B AT AR IR ER DAL 2% 0~20, 20~40 em
F10~100 em HJZAGERIS 1810 [ ABFFEUIA L)
TEVOI AT, Bom i - 58RE (GEH S 25~31
C) SE WK EFREFT S o0 ff (o), HFGFFE
P R B Ay ) T R e 0 KRR R S
FEAFR S ARLE 5, ANUBE S Bk s + E ry 3k
ik, HOHACR bl 5 A7 55 e s i 4 s 2
3¢ v ()R P i 0 - A B o B S A
B g AR AR S e (220, PR, 2R 37.50 t/hm?
122,50 t/hm? F (=5 5 A5 AT 8 5200 B 750,
BN 10 em BY/NZERIREAT, i v /KRR G 2R
( Ipomoea aquatica Forsk. ) AT [ $ULfE D
(0 B R] A ] ARG oy e B/ N 22 3 T Y J fi
BONE, HRF GRS P B A BT RS, DL RO
PERBGERCR B 7 B 6 S il 354k K i
HREAT LR G A R LB .

1 WS

1.1 KEA R

RIS TE M K 2F K AR B S s KA 47
RIS T A BN T 4E 87 X, Hu B AL AR R
119° 01'~119° 54' E. 32° 15'-33° 25', J@WHIT
ZE RV I, AR K & 1 052.1 mm 22
i, MY 222d, = 10°C 2FHEEEY 4760 C,
TR A AR SR A 2R E g,
INEFEFFER A 6 %

1.2 REFH*

IS T 2017 4F 4—11 H 87 K F oK A
Sm KM T, FMHNERK. 9. ma5h
500, 370. 320 mm BRI, FENTEK S ke
P 42 25 em BR, PREE S em $RIKJZ. 2017 4F 4
H 15 B K /NZREFHEET 2 10 em, 4% 22.50 vhm?( 37
BHER 450 g) | 37.50 vthm? (YT5E4H 750 g) 5
MR NSRS T, DK IR IR AT IT IR e AH
[FI7KAL, DIAREINERSFE AR, 3 kER. T



32

5 H 7 HAESREH B2 10 em B4% 4 17 6 31 . B4 24
HRREZESE , PRSI T 6 H 1 H. 6 H26 H .
THS8H.7H19OH. 8H4H.8H27H. 9H
15 H. 9 H 26 HHRZEHITIBA,
1.3 MEIBRE X
1.3.1 L EKESFFFo BALT R A5 6] 2
T4 15HZE62 HWE, 7E/NEFFFLH
Ji30min DL S 1, 2,3, 4,5,6,7,8,09,
11, 13, 15, 17, 20, 23, 24, 25, 26 . 27.
28. 29, 30, 32, 34, 37, 40, 43, 49d B + %
K2, A EE T 3R A SR AR A 3 Dt R o7 003X
M7 +FK 2 B TR AR R R
132 EEHsL3HNE T 201744 1 15
H. 11 H 17 B, SRS ORE 7L B R A
Ja BRI 10 em WRZ L, W 1IA . #E.
PR, Hor, A MUK F iR R TR AR 2
ik - AMI#GE (NY/T 1121.6—2006 ) 5%E, +
HEHERHE . HRAN A Mehlich 3 7R, AL
W R SRR LL kil e, Sl & R
KA TE (e, AR E R H A
A EOGEE Y (GBIT 32737—2016) il ; A&
R YL E R L (H,80,-H,0, &) 4,
SO iR NaOH il — SHERPT L (k2 T
SRR NaOH 48l — O GRE T Lo g
133 BEFEFEEBAGMNE FT6H20H,
7TH17H,.8H 11 H,9HSH. 10 H6HILS
YO AL S TR, o 10 H 6 H 2RI
AflE], CK R #R/INVEIR 2 10 H 13 H 2RI, it
BUR 1. 30 5 UCRFERIZESE AR A, I A
PRR AT, Horh, SRR, 2. &
PRE T 1.3.2 kI, SR S A
DPPH [ H 535 bR 3 i 4 B4 (27 ikl g,
2 Y 1 ¥ ZAn v (GB/T 5009.10—2003 )
e, AT RS R AR R — ZREE 281
[ LR ARGHE SR (N, P K) $685 St

For iR it (kg/hm?) = X BUCRIU™ &
(kg/hm?) x XG5358 (mg/g) /1000

MR A 30~35 em BFEI TR, [FIEHT
R

PAYRZESE & (Vhm?) = Y FAANE A FAYCR
o= (/hm?) /3

e (vhn?) = HRZES ™ & (vhm?)
134 DM ERBABHEEGMN T BEIRKLE R
Jo, B AR RN RS, PRSI AR

Fie, AR,
FHFLFHH
JEfER (%) = (F5FHEREE - F5FrEaE)
| FEFFE S5 % 100
I H Excel 2007 #4:F1 DPS 7.05 %k
i 55T -

2 HERE59Mm

21 ARMEHFEZENIRKEESENE
iR R B AL R B2

211 EERAKRESFE CRE L ATH, BANE
i 17 55 A0 R ) 1= 3K )2 i S 30 S 0 T AT R
IR MRS N B TR M)A R T
A, CK B HFRK)ZH SR — T,
PIAS BB + 3K 2 R4 T CK, /NN
P 35 0 22.5 t/hm? A0 HE 4 K 2 B SR IR &
BT 37.5 vhm? ZbFE, 22.5 t/hm? 4B + K )2
HL SRR S 2 d ik e KM 2 220 ps/em, Biff5
PrRr, AbFHIEES 13 d k%8 IE(E 2 018 ps/em,
B J B KN TR 4EFRAE 800~1 000 ps/em, 37.5 t/hm?
AbHE 5 d IR B KAE 1 653 ps/em, Fifif5 TR, 4b
FRJS 13 d 355 95— 1 602 ps/em, BlJFETK
(A2 AE 7E 750 ps/em 47, CK B - 3RIKZH T3
FEAFEEALE 400~550 psfemo WS40 FEH PR A 1
ANEAE P B8 fh T Rl & RS FFA B = 3, b
RIS TR 30, + 3K 2R TR
BN, 5 2 ANV (E 3220 BE B RS AT A 0
SE, MG 23 d 2 FKZE ST A /NEBER T
RN SR K, 5 49 d, EFRK)Z
CERCEHVIN 2R oS JAS) ))& F P

6 45 AR R B RS AT

N~

wn

(=3

(=]
]

—m—37.50 t/hm*> —@— 22.50 t/hm? —g— CK

3%
=3
=3
(=)

LS5 ECH
EC Value of conductivity ( ps/cm )
S @
(=3 (=3
(=) (=}

500 Atk by A h—h—abA L kA
0 . . . . :
0 10 20 30 40 50
A BREE]

Treatment time (d )

E1 ARMEEFBEZSEN TR KERBSEHNHMN
Fig. 1 Effects of different quantities of wheat straw
mulching on conductivity of soil
surface water layer
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Table 1 Effects of different quantities of wheat straw mulching on soil nutrient contents
INAEREFT
Fis 5 N . " N I\ \;E&\;
BUE et A o A L U = A
Quantity of L . - . X K . X Total Available
heat ' Investigation ~ Organic carbon  Total nitrogen  Nitrate nitrogen ~ Total phosphorus Available phosphorus tassi tassi
wheat straw . pO assium p() assium
S a/kg o/k NO,- k PO, g/keg P,0, kg
mulching time (ghe) (gke) (NOg, mg/ke) (P05, g/kg) (P05, mg/ke ) (K0, g/kg) (K,0, mgrkg )
(t/hm?)
37.50 AT 12.01 £0.51a 0.88+0.04a 708.58 £43.21a 4.03 £0.04a 356.87 £ 12.43a 22.97 + 1.68a 60.15 £ 0.67a
Pl 11.23 £0.53abe  0.73 £0.07b  399.16 + 11.25¢ 4.20+0.22a 331.83 + 16.28ab 18.28 + 0.53bc 65.64 + 4.04a
22.50 AL 11.42 £ 0.72ab 0.58 £ 0.06¢ 521.35+9.97b 4.06 £ 0.05a 343.93 + 6.46ab 20.44 + 1.32ab 59.65 + 1.17a
Pl 10.67 £ 0.17bc 0.69 +£0.02b  418.54 + 15.50¢ 3.95+0.15a 315.96 + 6.54hc 17.65 + 0.84bc 61.15+ 1.70a
0(CK) i 10.32£0.36¢c  0.76 £0.06ab  572.05 = 3.72h 4.02 +0.09a 332.19 = 3.47ab 20.41£0.95ab  59.98 +0.77a
i E 10.30 + 0.27¢ 0.78 £0.03ab  407.51 +8.77¢ 4.16 £ 0.02a 290.85 +4.00c 16.25 £ 1.23¢ 51.30 £ 0.73b

T AR R NSRS RN R E FoR 2

Note: Different lowercase letters in the same column represent significant differences .

EET CK; 455 UCRIT, 22.50 t/hm? 4b PR 2
SR BEET 37.50 thm? ZLFEFI CK.

232 Fo#fe K2R, NERTES
i 37.50 t/hm? Zh B HE SR = B CK IS A T R,
22.50 t/hm? Zb B CK #9577 5 %, PASAbHL L

CK fE At 14.30%, JCHJE 22.50 t/hm? 4 BEEHT
AEIA BJRACKE = 2R, AT REZ: 37.50 t/hm? ZbFH
KRFERSEMR . GRS R TR, NS
04 o it B o e iy e — R . b B SR
SR S WS T CK, AIERHE



34

0 . @ 3750 @2.50vhne 0 CK 3 i A 3 20
3% e [ e T 233 KA R AM, B GOR,
é Z(s) ef ' NG FEFF A 255 37.50 t/hm? A FRZE S ML LT 4k &
£ ] B R T 22.50 vhm? A CK, 553K, 585
ol b ; . VSR P A A B ML LT 2 A B CK 22 SR

of b1 g . B, L UCRIL. S YCRIH, BT

il § | ST R IR CK, Pk B R

KUK AEL Harvest times
AN SR R FOR 25 5
Different lowercase letters in the figure represent significant

differences among different treatments
B3 ARMEEFEZENERTENZN
Fig. 3 Effects of different quantities of wheat straw
mulching on yield of water spinach
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Table 2 Effects of different quantities of wheat straw mulching on nutrient transfer of water spinach

ANAERE AT

Quantity of wheat straw

B Ik CK

Compared with Equivalent yield

N EERY 42
i AE‘\E@HEE . ] ?}T l:l %ﬁﬁ*ﬁ&é\i
e H AR AC i L 5] Total nutrient transfer ( kg/hm? )

Total fertilizer

Reduced proportion

mulching ( t/hm?) Total yield(g) o ° (%) (t/hm?) "1(“51‘/‘;1"“2“;1 of fertilizer (% ) N bo <o NPK i
g o 2 Total NPK
37.50 2701.30 -1.0 146.09 450 14.30 237.00 247.50 636.00 1120.50
22.50 2873.00 +5.0 155.37 450 14.30 235.50 246.00 762.00 1243.50
0 (CK) 2735.10 147.92 525 — 247.50 274.95 499.95 1022.40
*3 ARNEHHEZEXNEZmBEA0
Table 3 Effects of different quantities of wheat straw mulching on quality of water spinach
INFEFERT A R = \, HLLT 4 CIRATEY #girEE C H B
hihﬁ?%ﬁmi TR HLF 112 CIpAEsis E’EE? G il DPPH
Quantity of wheat straw Harvest fimes Crude fiber Soluble sugar Vitamin C Flavone Total phenol (%)
mulching ( t/hm?) arvesttimes (mg/g, FW ) (mg/g, FW ) (mg/g) (mg/g, FW ) (mg/g, FW ) ¢
37.5 E RN 1.66 + 0.08a 10.23 £ 0.15b 3.80 + 0.28ab 3.17 £ 0.08bc 7.46 £ 1.61abc 82.68 + 1.55ab
53 1.38 + 0.02be 13.35+0.44a 3.40 +0.10b 4.59 +0.80a 11.19 £ 1.72a 54.93 + 13.78h
5 1.21 £ 0.03de 5.67 +0.42¢ 3.46 + 0.07b 249 +0.11¢ 5.52+041c 85.09 + 0.61a
22.5 BB 1.41 £ 0.05bc 9.43 + 0.50b 3.76 + 0.02ab 3.01 £0.07be 5.53£0.82¢ 63.82 + 19.62ab
53 1.40 + 0.03bc 10.58 + 1.21b 3.64 +0.12ab 3.80 +0.51ab 10.15 + 3.40ab 86.40 +2.01a
$H5IW 1.11 £ 0.02e 6.54 +0.23¢ 3.79 + 0.10ab 2.31 +0.04¢ 5.84 £ 0.24hc 81.58 + 1.87ab
0 (CK) RN 1.45 + 0.06h 12.96 + 1.03a 356+0.11b 244 +0.11c 6.35 + 0.44hc 71.38 + 14.32ab
3k 1.28 £ 0.06cd 9.46 £ 0.64b 3.57 + 0.06b 3.14 £ 0.29be 8.44 + 0.90abe 86.51 £0.33a
$H5 W 1.10 £ 0.04e 10.79 £ 0.43b 4.03 +0.22a 3.92 £ 0.15ab 10.31 £ 1.23ab 81.47 £2.16ab

T SRR /NG SSC P RARRIE R 25 5 3%

Note: Different lowercase letters in the same column represent significant differences among different treatments.

CK ol & 25, 5 3 UCRIK 37.50 thm? Ab # B
i 7 2 W = T CK, 55 5 YRS AN A B Y
B LT CK. 28 1R 58 S UCRIKY
P~ Ab B DPPH H i JETE FRR 5 CK M1 H TG

XS, 3 UCRILAY 37.50 thm? £ FE DPPH H
FHELTE bR R KT CK. 27 5 ORI CK Al i
PR . B S R R A H AL PR R T BE S A
HEAEA .
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Table 4 Comparison of decomposition efficiency of high
quantity of wheat straws returned to field

NSRS

. TR RIAE (of £2) JEfR
Quantity of wheat straw Straw residue (/hox)  Dec it te (%)
mulching ( l/hmz ) Slraw residue £g/Dbox ecomposition rate (4
37.5 270.67 +49.73a 63.91 +6.63b
225 40.50 + 11.56b 91.00 +2.57a

T RSB R /NGRS AR R B R 25 5 i
Note: Different lowercase letters in the same column represent significant

differences.
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