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Effects of Straw Mulching on Soil Environment and Growth and Quality of

Overwintering Eggplant
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(1. College of Horticulture, Shanxi Agricultural University, Taiyuan 030031;2. Propaganda and Front Work Depart-
ment, Shanxi Agricultural University, Taiyuan 030031, China)

Abstract: In order to study the effects of ground coverage method on the growth, quality and soil environment of win-
tering eggplant. When eggplant was cultivated, surface mulching methods such as no mulching, plastic film mulch-
ing and straw mulching are used, physicochemical properties, growth, photosynthetic parameters, yield, quality of
egeplant. The results showed that compared with no mulching, ground mulching could improve soil nutrients, physi-
cal properties, growth and quality of eggplants, and straw mulching had the best effect. The photosynthesis parame-
ters gradually increased and decreased in the initial stage, and all photosynthetic parameters measured by straw
mulching treatment were the highest. The yield per plant of corn straw mulching treatment reaching 4.6 kg, and the
quality was good. The quality of yield film mulching, no film mulching were poor. Correlation analysis showed that
the yield per plant was significantly positively correlated with stem diameter and Pn. The results showed that plastic
film mulching and straw mulching were beneficial to improve soil environment, quality and yield of eggplant, and
straw mulching had the best effect and was worthy of promotion.

Key words : Straw mulching; Overwintering; Eggplant; Growth; Quality; Soil environment

7 (Solanum melongena L.) IR T = o i HE
I EERE 8 SR A, I AT e E R E
% AR R B A TR N R AR W KO B3R L TR

Y55 B #3: 2019-06-04

EETA : IV FHE AURFE 5] 5 LW H (201904D131046) ;
WP K2 E A TR (YZGC11S) 5 L v 4
A BE 2F B A b BE B0 5 TR R B A F & L
(YGC2019KQ09)

YEE B IEHIT.(1975-) B RIBFSE 5L, T4, ARG oE

BIAEE k4T, L 0+, W58 A, E-mail: zh—jining@163.com

B AETE R R R R 2 R EOR B
AL R AR —F e ZEORA IS (B IR
TATHT A AR o 9 P 2 B R 18 M A R R A
Je B A A A TT R o 0Tk aT LA AT
L RE L IS g XAE WA — E A
RET AR B AR AES /N A BRI
JRUE R BOR BT o A SRS AR B 3 BOR TR
5 BB 5T A I ARG AS 5 A BT A BIF 5
fili b, 5 & et ik B R R A TR H O 5
AT AR I AR TR A [R) 4 i D7 SR a1



530 Ve T2 o T S B A R T2 IS T B SRR B AR 77

EREF L RN, RS
I B Vi A b 45 252 & e B i PG FE Al
1 #MH#HE57*
1.1 #HEFE

A 5% 12 0 b A T Ll P A A0k B B AR B
T 50 7R U Hl 5 FH 04 5 R Ok i 1205 55,
H LU PG Al K2 e 252 B B O, J& it &
Flv, 2017 4E 8 H R NEE M, 9 H &, /NX 5
1.5m,K 8 m, EMEFATHE 70 em, #kHE 45 em, 5
/NIX 26t , M TE R 55 O SN H L R, A 3
AR ARBE L M ECOANSEATAR A S ORE ) L AL
P2 SR RS 55, SR T H UL 1% SR b JIBS 7 45 1
T b (Mo 55 ) s A B 3 RS AP =, /N IX SR
WS 1) EORFE AR RN 5 ~ 10 em (RS FF
Bag). WI3REE . HARME T AaA
1.2 fERNE

FE PRI (201749 A 1 H ) JFAE A8 R
W1 (20184E2 H 15 H) hiBJ5 (20184F6 H 30 H)
WE T e DL & SRR AR . 00 Tl
ZE AW (2017 4E 12 A 10 H ) R (2018 4F 3
H 10 H ) FZE R AR (20184E 6 H 15 H )& A 11
PR ZERL BRI . IF R LI-6400 8 # 2O A17E H
I, FHE R 11:40 ~ 14: 30 0 & i 71 A OS2

B ——FmH - —— RS
EX
~
o0
i 2
4
22
=
S0 . .
18 : '
NSNS NN N NN NN
% NESNEINY > q;q’/ q{%/ q{b( q{%/ &° %’(\/
PN N VIS
T o BT PP R
s )

E1 ARABZEAXTHLEAIRSE

—— R —e— MBS —— RS

0.16
®0.15 |
N
ﬁom-
4o 0.13 ©
o tes «
= O
E o1l |w » R
0.1 . . .
NSNS N N N N N ONONON
(\,0{ NEINEINA %,x” OO,%” %fa cgb‘ %,@5 %,c@” OO;\”
N IR IR N N N N RN RN N
T @ @ BB R PTPTPTP

D)
1]
B3 AEBZEAXTHLIERHBERE

B WIZARUS R AR i AR AN XCR
W 5 AN AR S, AT B AR AR R RIR

2 HRE55H

21 1TEFH

1~ &8 AT Lk B, 3 Ak By =) A 4
IOy A HEREK B SR AR AR K
BIROL E AR, R A 5 AL PR AT AR AR A
[F) 34 5 A4 A B R o AN 7 i A 3L 4 I S
P B

2017 49 H 1 H W& I, 3 Fh A B i) 45 100 46 s
25BN, A P S TR 19.99 ~ 20.01 g/kg,
SR G EAE1.20 ~ 1.21 ghkg, FHLEN T & FH AT
25 A FEXF ISR AT B BN

2018 42 H 15 H I 22 i, 3 Flt &k B () 45 331 45
PR b — U 1 B b T I R — R R A 2
5, B A RE K B AN, R 7 55 AL B Ab AE K
K, M S 7 26 Ak B A 42 8 48 A Ab 7E Hp E] Y K
S T ARG ATE T AL R R B R . A LA
SRR R A S AR OO T AL
PR R 25T 400 A 23.44,1.45.0.130.,0.114 g/kg,
63.21.547 mg/kg, 1.35 g/em’ . AT 55 A0 H1L 55 o R 7
i A0 T FH ] 5 K i BAIK, 345 28.5% , i A A
I L 3K 29.65% .

: —e— A —e— MR R —— R

(g/kg)

— o b e e e

bl
41
I

»
*

— = DN W e O O N
L—

B2 ARBZAXTHLIEZESE

0 125—0— AEd —e— WSS —— TR

0.12
0.115

0.11 | /
0.105 & .

M2 (g/ke)

I 1)
B4 ARBZAXTHLIEEZHSE



78 oAb 4k bk B

46 %

e

oo T AER —s—WEESE —— AR

100

AR (ng/ke)
3

i (]

A H (g/cm?)

e 7/ / / /
R A A TSI
g S S S T
1]

7 ARBEARTHLERE

2018 4F 6 H 30 H s i, BIfr B 5 , 3 Fl ik B
P49 25 T A 5 L — W SO B T, R Y 22
St — K AN 35 AL B 2 (E AT AR AR, A
BLET & & A B A S 2T e A
W EAEP B A L R RE K 8 4 A
20.05.1.22.0.12,0.106 g/kg,33.17.217 mg/kg, 0.31
glem®  38.01% ., F FF 7 75 4b #1445 I <€ 38 b 0 &
e TN Ak B 5 M A 5 A B b R a5 Ak B
14 45 I 5 36 A A 7 v 1) B4 KOS FR TR R 2 6 B
17K A3 0 78 &, PRI I T) 35 7K B 5 34 30.01% 6
28 L R B, SR FH M 1 B T Ak B A AN 56 b
HMrgERSERER AN TEYNARK . BT
55 RO BT
120 f —— A —s—hiE s —— A ES
115
110 |

105
100 f

95
90
85
80 S — E—

B9 ARBZAXTHHFHRS

(cm)

M

—— A —e— R —— R

WS B (ng/ke)
ol
S

#®
Do
o
(=]

p
[
*

ik (7]
E6 ARBZEAXTHTIERNHESE

305 r o Kk —e—HEEE —— SRS

30
995
@
X 929
m /
= 98,5 | =
H
28
27.5 :
%,\ Q/\ NN NN (b/\ b»/\ QD/\ %,\ (\/\
C T E FFE FE
I O IR
A 1)
B8 AREBEARTHLEREIKE
22 RKREMRK

HIE 9 ~ P 11T L& B, 76 45 R 030, il A
B b PR PR R 2R B R 23 0 3K 80 em 1.3
em |55 em, MR 7 55 AR R R ORR IR LT 2 83
em 1.5 em 60 cm , f5 FF78 55 40 PR BE = 2R L RR
TR E, 7935 85 em . 1.8 em . 65 em, TEE%
SR 3 T w5 07 20T TR L ERL R R R B
B, H A B i Ak PR A Y I R BN AU KR
90 cm.,2.2 em .68 cm, R ARG E E K EH &
7K, 3 A4 Z AR 20 93035 110 em (2.6 cm 75
em, MR AL 5 A0 B AR I A A 28 AR b A 1]
MY 7K o TE S5 A 25 b B Y 1G4 R ik 92 L (H 3
T b 7 Y R B 5 BRI R R — B, FEFT

g5 —— A —e— MBS —— R

%\4

)
&
&
1
0.5
NN N NN NN NN N
(\/03/ /\Q/ /\\’/ /‘O’/ /\/ /q; /(‘:’/ /b‘/ /<Q/ /(0/
R I I SN N
NN O R S S S S
P i)

E10 AREBEZAXTHMNFEM



530 Ve T2 o T S B A R T2 IS T B SRR B AR 79

85 [ e Fpst —m— s —— RS
80 |
75
5170
Jluiz:
=65
®
60
55
50 1 J
NONTON TN N N N N ON NN
NN N A N S A
AP AIT AN R IR IR I S
T N N N RN NSNS
P BT PR P S
i (]

E11 AEEBEZFRXTHMFHRIE

B a A PR R BRIEAT AR B L ok 117
em .3 cm 80 em, T Hb P 55 Ab B AN 5 A PR AR
B A U SR FH M TH A SR AN A T
AR K, R AT T S BT 5 A T Ak
o R PR R e U R AT A e B
v
23 XEBH

HIIEN 12 ~ 18115 AT, 0l 4 B i B T

e B e R —— RS
- 40 1
o 35
3
< 30
S 25 F
é 20 |
15
10 F
£ s
0 1 1 1 1
PSPV I 2 SA TN T S A A IvA
/03 \Q \\ \% /\’ /q’ /rb /b” /</D /C0 /(\
SO IFIIFSIERSIL
A I ME S

12 AEBEAXTHEXEGER

0.6 —— RlH —e— HBEE —— FFE %
©0.5
E0.4
=
£0.3
X
%0.2 :
=
o1 A

« AN I I A I R R
N N I O R S S
NN OO RN
i (1]

E14 AREBEZAXTHSILSE
24 FEHFmR

R 1A DUAC B, 7 o 45 i oL Ak B TA] ) 22

NOF R R AT RO R, 7E AN
23913k 23.54.38.12.30.25 pmol/(m?-s) , b 7T 25 HE
TESS A7, 43 935 15.85.28.74.22.45 pmol/(m?*+s) ,
AN A0 B A AR, 4 il Gk 14.24 02035, 15.68
pwmol/(m*+s) o

Z5 1 o A R R B e L, 20 R F
AT S A0 — SR B, AN G A0 B R AR
o TEZE R 3 A Ab B 25 S 558/, M 1.25 ~
2.01 mmol/(m?-s) , 7E &R 2 F B WY K, 1E45
BRI 22 HA4E 1.36 ~ 3.71 mmol/(m*+s)

SALTE M IE CO, Mk B W BUE S ot A
AR R AR R BLARAL , 3 DARS AR 7 15 N
AN W AL T S I, b AT 9 5

283 R AT 5 Ak B A2 1) 4Ot A S EOh I
1, N o A R A, b RSB 25 A BERHE AR AE A
Tl B M AT SR FH 7 T A ER AT AR O T RO A Tk
A, RS AR, i — 2D R R T
I 78 w5 A R I 2 AR T T AE K

Or ——rms —s—mmms —— SR

7EME % [mmol/ (m2 « s) ]
S

NSNS DSOS SN NN NN
(\/O{ ’\Q/ ‘\\/ \,q// /’\/ /q; /%/ /b( /<0/ /b/ /(\/
S T P P P
R N R AR MR MR NME R R

iy

E13 REEZHR THRBER

—— fd —e— MRS —— FTE S

250
S
£
=~ 200 |
]
‘;5 150
P
B
= 100 | /‘i"
|
=
2 50 |
0 1 1 1 1 1 J
/\’ /\ /\ /\ /\’ /\’ /\’ /\’ /\’ /\’ /\’
/O" Q \ q) /\ /q) /03 /b& /Qa /co /(\
VO E T FFF S
N R AR SRR MR

E15 TREEZHR THMECO,RE
S P I8 WK S B S Ak B A bR AR
T A1 7 5 di 55, 35 4.6 kg, X T T B L 5 K



80 B | | A A 464
F1 HEEEMNHFEFESERNFN
e PR P AR/ ki LU RS ERE Ve Fie AL AR
(kg) (g/g) (g/g) (g/g) (%) (mg/kg) i (mg/g)
N 3.2Cc 0.052Bb 0.948Bb 0.054Aa 0.005Cc 11.544Cc 1.988Cc
i T 4.0Bb 0.068Aa 0.932Aa 0.031Bb 0.008Bb 12.035Bb 2.924Bb
T IR 4.6Aa 0.068Aa 0.932Aa 0.017Cc 0.010Aa 16.060Aa 3.825Aa
XS FE bR, Hh B o RS AT S5 R IUAE A, 3 F(EAHHE
A S AR 3R 55 7 O R 2.5 EHEET&IERNHEXSH
M, HC o i IS 7 o A B G R o A RS FT BT o I R Ry i — 2 B A 2% g A 1) B 56 R, iR AT A O

H

Bl RS niEEEE Ve &
R A 4 WK 0.017 g/g . 0.010% . 16.060

Mr, M 322 ~ 35 AL, i 09 B pR 7 o 5 0 Y
TSR R R G R  H R IK W KT

mg/kg . 3.825 mg/g. AL MBIK2Z ., R TR RS ZH G006 3R 2 B EAM
FARHES MBEESE, WEAE S LMY CXR, 5HMALZIR D6ES8 AR
LTS BT ERS AT AT AR MR S P U LIRS AR EAKCE . R RS 2 O BR
B S RO B, X ROy XA A TEGEEM T CREY.
*k2 FESITEFINEXIN
= Mt AIREE RASE RASE  eEsE ENEEeE e s AT
AP i 0.102
ey 0.101 0.115
R AL i 0.105 0.123 0.457*
R 0.103 0.104 0.123 0.123
PR 0.115 0.103 0.114 0.114 0.557*
A 0.108 0.124 0.125 0.156 0.126 0.112
foxiis 0.124 0.111 0.110 0.123 0.124 0.124 0.111
FH ] 477K dat 0.124 0.136 0.109 0.147 0.114 0.123 0.105 0.106
T« bR R R AE P=0.05 I 25 5 .3, T[]
*3 FESRZERMEXIN x4 FFES SHHEEXD
TiH P M E-viil T H BpkeR dotadeR e [ALSE
PR 0.235 HOG A R 0.542%
M 0.487% 0.415 Hid R 0.352 0.245
P 0.335 0.323 0.257 SIS 0.254 0.321 0.254
Jfifa] Co, ¥ 0311 0.214 0.245 0.201
*5 FESmBMNEXHSH
T H PR i AR/ Fok i LY CINEEc e e Vefr it
TY 0.325
EOKEE -0.125 -0.402
YR -0.254 0.354 -0.254
ATV PR 0.254 0.254 -0.211 -0.214
Ve i 0.354 0.241 -0.125 -0.222 0.256
PR 0.365 0.204 -0.211 -0.231 0.241 0.123
N VED = a3 . 28 IE KR I 28 i F AF
ééaua o+ He o i A LR 5 ik EL w 5 4 7
FERZINHAIE S & AEFERNEK HE W R RS, DR S 2T



530 Ve T2 o T S B A R T2 IS T B SRR B AR 81

v, B0 B i S AN S ORI o BB 22O
it 25 L T B T R AT X b HE IR BT AR, 5 OR K
B, s 1 R BEAL R B, AR LI R K A
Tho ARTWIFE MRS EiREE— 20, WUIRS AT
AL RESE IR WL Y 5 12 DR O G AT A e v 4
Ja P B A A A v I A B A LI
1A B A 8 b 2 2R 7 O A PLIR , i i
R WA AR, 3 AME i AR AT R
i b I BAF B9 AR Z5 4, A B T AR W Y
gy, A R B A R

X T N AFEIE S R B M T 56 S SO A
HHLE 2 3 26 0 bk i SEHLA HE, HR R AT
RCR B S o K e 1 AT 9 A B, A A B Al
PR ERET .. ATTLIeS st —
B WHIRATE SRS fedt i T AR, i iR
oo ML A BN BT A AL BRI o MR A
AR AR P T 5 R T, (HK o 35 i i s A T
B B AR, A S SR R B AR Wi AR
KAH],

ESHEMYNER R T RN, B
SFPORE ST A B, SR RSB R SR E RS B
RO M AT 8 b TR R R ORI 5 A T
FEAGE— B, FLI DA Al RE 2 R RS AT 4 i e
il R iy, R SN SR R T g T o Y o A iR
AR R B BN XA AR LA VR B i R A
26 0F, I O B RS E S RCR B B
1O N ST IR R SN 1LY = s

A 5% Ml T A i ) X T R R S A R R
Wi e 7 A RO R B ARIE D UL o JRR SR TR
SEPRIR RS R B A A EORRE AT R B %
BT 20.2% L b sKBEER SEOIGE , RS AT B A
oA A A A T IR B BIFSE AN I S AR T 5T 2K
Lo T i B e 1 A 94 S R e R R
IR TR DA FTIE RS A o AR
AT T A, SR A AT B2 36 J5 il 1 e B A 31 ek
A, RIBHF o H U 2 o T 7 =5 RE AR L L PR UK
PRAE , B AS 1 i AE 02 2F Tl 1 & JBE (9 JE B, i G AT
i 5 MR T A PO, R GE R R OK TR
A s TR SR RS A

L b Tk AT AT S R A, 2 MR Bl
b PR R B T A T, R (A )
i — IR

S % Mk :

[ 1] BRAkAE, G706, B 4255, A5 AR 85 o X il 54 6 &

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

PE R )] PE LA B2 40, 2004, 24(5) : 831-836
N, R B R A, A IR R R 25 A HEAE Ak
N3 5 LEER ] H B ARl BR 24, 2006, 39(5) £ 1069-1075 .
UL e F B TS R ORAS AR RN [ 4 g0A 1
Xf FIEFR A B S )], RO B, 2014 ,39(5) : 38-42.
Zhang G S, Chan K'Y, Li G D, et al. Effect of straw and plastic
film management under contrasting tillage practices on the phys-
ical properties of an erodible loess soil[J]. Soil and Tillage Re-
search, 2008, 98: 113-119.
D20 - 4| BTV e SO A T/ Y 9 12 D s 5 A - = 4
FE A Y SZ A )] 3 RO BLAE 2014, 39(2) < 42-46.
vtk A% W SR e A, S IR EARAE M RGP A s A
I BRAR S T 0. 35 Ml B2, 2010, 35(4) : 51-55.
T R, SRR E AR R LM X R OK S AT L H B
BLEE K AR DG H AR 7T #E J (7). AR bk B 2%, 2016, 41(2) -
44-49.
FERUR, E AR, FHIRE, &5 RS AT 35 X A 1 4 18 0 5%
[J]. P E AR AE , 1998,25(5) :7-9.
XS, sl b AR, %5 . SR R 5 RS AT 8 XA
A AR ERBE AR B /N A7 A A R L[], 7 T A A5 24, 2005,
16(2) :393-396.
PUZAS, TR E BR AT, 45 SR 2 TR A 2R 0 AR R
AR AFFE ], T2 M X AR AF ST, 2003,21(3) : 69-73.
T % GEARTN  RRIE AR, S L 55 07 SO R OSSR Y
Az KRR 43 A B 52 e [T, v B A 2 Rl 2 4, 2011, 19
(1):54-58.
BOOM L RWE, TEBE, S RE RN HOLEE ¥ E
K BT SRR S [T). AR S RO A 4, 2007, 15
(2):73-77.
A4 MY A A A AR ML LR S EHE
H A, 2000 1-10.
ZERLZESCIE, A ER % R R % 7 0 s
HILJGR B R 5 J55 5 W) 114400 2 0 45 (D). B 4 238 4, 2007,
23(12): 164-168.
OB RS AT S T R A MU AL B R R
FY 2 MR [D]. 2 BH - 20 BH AR Ak K 2, 2013.
BB 2% B 6 R ORI BRI B - HEERBE Y5 R A 5
[D]. Jb 5t v R 2 B K2, 2014,
o WAR SR, BB AR SRS AT a6 X AR A FH R bR - 4
I o3 RS2 [T]. DUl K224, 2017,35(2):199-207.
AT TR, X1 22 A . b T 7 T AL BET HOBIR S B HER A B A
T A K= S A ()], 65 2, 2016 (10) < 41-44.
SRR Ak PR B, SN R o T S K o ik
Jiti FiE J A 55 A A AR K R B N BT AR R[], 5 X
AV HFSE ,2016,34(3) : 102-107.
Bl #p, FIESE MRAL, 45 B 30 A0 S O A e A
PR 2 AR K441, 2014,29(3) :359-364.
JE RS A A 7 55 5 Ak B 44 R K R R A R A )],
WriT Al Bl 2, 2011(2) : 264-266 .
SR PAE ARE AR RE, ARG H e b RS R A AR T R A
ThES SR IEHOR D). P B 4% 55,2001, 15(5) : 318-319.
(THERE . £ 2)



