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Effects of Different Ground Mulches on Soil Properties, Yield and Quality of Autumn-sown
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Abstract: In order to explore the suitable ground mulch types of autumn-sown garlic and its influence mechanism on garlic
yield, so as to provide theoretical basis for the application of ground mulch in garlic high-yield and high-efficiency cultivation.
'Majiang red garlic' was selected as plant material, taking no mulch as the control(CK), 7 kinds of mulches were designed,
including white plastic film, black plastic film, silver-gray plastic film, 1-2 cm and 3—4 cm straw, 1-2 cm and 3—4 cm rice husk,
and then the effects of different mulches on soil moisture, temperature, enzyme activity and garlic yield, and quality were studied.
The results showed that all mulches increased soil moisture in 0—10 cm soil layer, but had no significant effect on soil moisture in
10-20 cm soil layer. Plastic film mulches treatments increased soil temperature, among which white plastic film had the best
warming effect, while soil temperature under straw and rice husk mulches treatments had no significant difference with CK. All
mulches improved soil enzyme activities, among of which, urease activity was highest in the treatments with white plastic film
and 1-2 cm straw, acid phosphatase activity was highest in the treatments with white plastic film and silver-gray plastic film, and

sucrase activity was highest under mulch of white plastic film treatment. Compared with CK, the treatments of white and black
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plastic film mulches significantly promoted garlic growth. The yield of garlic bolt and fresh weight of bulb were the highest under
mulch of white plastic film treatment (367.63 kg/667m” and 653.57 kg/667m?), followed by black plastic film treatment (287.73
kg/667m? and 363.80 kg/667m?%), which were significantly higher than those of other treatments. The best quality of bulb was
obtained under mulch of white plastic film treatment, compared with the CK, its soluble sugar (192.21 mg/g), soluble protein
(23.67 mg/g) and allicin (5.13 mg/g) contents were significantly increased. In conclusion, plastic film mulches improved soil
moisture and temperature, straw and rice husk mulches only increased soil moisture. All mulches increased enzyme activity and

improve the yield and quality of garlic. The effect of covering with white plastic film was the best, followed by black plastic film.

Key words: Plastic film mulching; Organic mulching; Soil enzyme; Garlic

Kar(Allium sativum LK B SR JE WA A5
AW, HAR s SRR S, KRR, AR
FIRMEMZG M EN . KaafE IR EEE PR -
HARSR A N EE O§ERZ—, 2012 K0
R A R GRS 72.55% IT4E
K, FRESFEAH F a2 R, KR L T
AEREAR, LA OCRRTCZDERT MBI, RRITE YT BB 2017
AERBRET TR 10 AFFTAY 1/28, Komsr= 5 fnih i
P 1 A2 A IR B R BE Rt A 2 i), R A A AR B
it AT A A R R B PR S E R AR, 2
[ R B AR Sk A Horp, M TAIBS S
R B G , 76 A0 - S A I B RN 48 = VR 7= i
Jy RS EENIER, &) 2 T A REEY %
i

bR e AN OCEAG R | RS L B IR A
RO, I AT R RS M R P 2 e, R
YA B o R A T AR Y b 7 B R R
BAERNERR A 5 | FEAP IR . ADRRAE SR AT . YR
7 55 2 TIPS 170 7 55 25 0, b e e g
A BERACR W, PR R A R ROCR
AR PR AR A )z A AR K
PRI L RO G T Re A, AW T, AVLES T,
TR FIAR 7 VR | iR E S 5T, BEfS Rk IR
B, AW A, e AR 1 B, NAE
Py KRR 1 R B0 R AR AR
FWP5E, WELRIFEE TR | FHERN 2
oo b T2 o R, XoF AR A B 7 e R P R e A
B 7 ERBYHESIVER], (B RTE K msAk ds Fay iR
A IR AN [ (0, RN A AL i % L e 9 F
FER A o WAL, ST b T 6 R KRR AR R BT R
M 8 AL T3 1 AN WA, i AR 4 U R) T B e A 5 |
AL P - B A L I R RN A 1 AR A R R e AR
iy Al

R, A AR Gt 7 AP BRIV T L5 A i e
MR, DO S b B IR, 3 B e SR

5% BRI C R | WIS E A ARSI 7 At
AL AL B, 38 o T AN [R5 A5 1R K SRR
BRI PR A 784k, G BT A TR) s T 2 5 %o R A R A
Rt SRR | IR TR , B R KR
"L 3t A7 S, RIS (] BT €0 3t J A A AL i o
IR 7 8 It JSRZ MR AL A ) DX 531, B T g AN [ B0 €2
BT i AT AL S A b R J v g oz P i 1 2
YA, 4 RT Ay i T 7 i ol R A ) DR T AR i
— AR AR R AR

1 MRS

1.1 R R 54

H[EHRSE T 2017 4F 10 H 2 2018 4 5 AL
AP R F b (VLI 25 HEA T . e T, B
ABEMER R . pH 5.09, AHLF S 26.18 gkg, Bl
Ao E 164.50 mg/kg, A3 35.04 mg/kg, #
KRB 189.00 mg/kg.

PR AR R SN A R B i 7 i b < BRIT 21585
H S A BRI EL Al R B A
1.2 Rt

I A T BN XTI (CK), bk 7 R
LB, AYHIR . FEMBAR(TL) . BEAMAR(T2), 4K
OHUE(T3), 1~2cm FH(T4), 3 ~4 cm FHH(TS),
1 ~2 cm FE5E(T6). 3 ~ 4 cm FEFE(T7). FEFIHTH )
A =TTE AN, P. K & ih 15-15-15), jEft
ol 80 kg/667m’, FhHE#E N 3 i bR/66Tm (F1Hk
# 20 cmx 11 em), FoA S B i 42 FE RV BR B
2017 4 10 H 20 H&FF, 2017 4 10 H 26 H i,
2018 4F 4 H 30 HUHks4E, 2018 4F 5 H 27 HUR
figh =5 R R mERR B , BE/NX B E 1RE, BB 2 mx
3 m, BAAEHER 3K, 324 AKX, SRAREL
X 2 HEF

TR R FH A M 38 R SR 0.008 mm, 9E 2.0 m
() e FH RS, R RE R IR T M MR 1)
IKFE



5 2 39

ZESCHESS - ANTa] M 2 0] SRR R RE s Bl B S0 307

1.3 WEEREFE
1.3.1  HHEEAETE bR
SCHEI B (A
M 25 g RT3 K o L R R T

A/ INX BEFLIERE 3 S HCRAE 0~ 10 cm 110 ~ 20 cm
T2 R, SRR e RS K AR TR
J2(6:00—8:00) . H14F(12:00—14:00) . 16 (17:00—
18:30)I5E 0 ~ 10 cm 1 10 ~ 20 cm T2 HREE, %
AN AR BEALE 1 A4S0, LR 3 d, BULPYy
EVER B EHER A & /NXH 5 SRR RE 0 ~
20 cm +)2 HREIFIRST, &% (MR LRI )
C2U0 552 - SRR P R DR IER 2 19 B — R SR R
Fefaik, mEREERER ] 3,5- SR K IR Lk, Wtk
WEIR BER FH BRI R i H (k.
132 KeiERKAEhr  smilEREARK R E 1T
3 NSRRI (I . EEE AR SR ORI AR
) J3 I b REERL L BREE A R bk G
SRR A K AR bR . TEBSZEIZ M, KGR e T
i, AW R AE K A8 bR
1.3.3  J7h S TR bR

IPERFER AT 4 4

BEZFAEZF 7] | rs B

Sy HITE 2018 4FE 4 H 30

i Lo g il sz U, nT i o A R A % S i
ke, ghR C CRAMBBEEEN, K
PR AR H e
1.4 HiE4LIE

{#i ] Microsoft Excel 2010 #4754 ib 38 A2 (K156
oxiil, FIA SPSS 20.0 A TS, R
Duncan 3 2} 22 1% 547 2 H [ H (P<0.05).

2 ZEREHSWH

21 ARMEEEITESKEMRENTIMG
¢ 1 AT, M i 7 55 nT DAAS [ R M 2 v K
AT RIS OKE, REEX R E 5O ~
10 cm) F K RE M E SN 2 . 72 0~ 10 cm 1 )2,
% 88 25 48 20 AL S AN 3 SIS b T 7 s A B 1
BEKEYEE ST CK,IJFH T7 AHAE 4 i
) S KRR A s, OO T3 A48, Wi T
A T2 Kb P+ S K AL T K, BEE )R
AT, ASTa) 7 55 b 336 4 35 oK i i R R H B
W s, RSS2 AL 2 A, A T3 A TS Ab By +
KRB E ST CK, WMERI 3 aH, ANFE

HFI 5 H 27 HRWGREMEBEEE, WEFREMEEE™ B> ] | K A4HS CK 2 8] (% 458 & K =¥ 6 i
i AEBEERUUR AR, IR %5,
F1 FRHABENAFZEEHLRESKENZI
Table 1  Soil moistures under different ground mulches in different growth stages of garlic
TR EE (cm) by S KR (g/ke)
2 2 AL 2 Ak FR AL A =N

0~10 CK 278.18 £7.98 ¢ 237.82+591d 230.13+5.45d 218.17+5.71e¢
T1 312.40 £4.54 ab 257.29 £ 6.03 bed 266.04 £ 6.99 ¢ 267.80 + 3.18 bed
T2 306.07 = 10.77 ab 284.06 + 11.87 ab 273.54 +11.33 be 264.16 £ 11.78 c¢d
T3 312.66 £ 4.06 ab 293.58+9.50a 291.44 +5.20 ab 281.42 £ 4.15 abc
T4 297.45+5.17b 262.67 + 11.13 bed 269.79 £ 6.10 be 24584 +5.52d
TS 308.76 £3.19 ab 276.46 +7.13 abc 286.40 = 4.28 abc 296.40 £21.01 ab
T6 312.06 £5.11 ab 249.74 £ 14.55 cd 270.26 +9.80 be 265.15+6.81 cd
T7 32049+3.59a 296.70 £ 8.39 a 295.63+3.31a 300.86 £5.47 a

10~20 CK 240.10+11.12 a 239.87+7.67c 243.46 £ 6.38 a 240.31+5.57a
Tl 25348 +14.73 a 252.06 £ 10.57 be 248.46 = 10.46 a 242.37+9.08 a
T2 241.06 £ 6.80 a 258.09 + 10.29 abc 243.84+9.81 a 241.12+10.82 a
T3 257.18 £10.64 a 288.23£8.55a 265.32+10.67 a 251.91+10.70 a
T4 235.47+10.27 a 244.08 +9.29 be 239.76 £ 13.72 a 245.09+5.81 a
T5 247.09 £ 6.85 a 273.34 +10.53 ab 249.54 +£17.96 a 24599+ 11.65a
T6 246.38 +8.41 a 277.41 £ 9.46 be 257.45+8.76 a 246.41 £ 6.55 a
T7 24220+ 11.12 a 270.06 + 13.49 abc 262.01+9.45a 234.53+7.10 a
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Table 2  Soil temperatures under different ground mulches in different growth stages of garlic

+ Z%EE (cm) Ab ¥ THEREE(C)
HHi W ZF AL 2F o3 A ] R LAY =N N

0~10 CK 11.00+1.13 b 22.19 £ 0.74 ab 2372+ 0.68b 33.78 £ 1.10 ab
T1 1494+ 125a 23.58+0.68 a 26.96 +0.76 a 36.67+1.34a
T2 12.36 = 1.12 ab 22.94 + 0.68 ab 24.56 +0.66 b 33.50+0.91 ab
T3 12.14 £ 1.04 ab 23.47+0.64 a 2456 +£0.79b 34.11 £ 1.06 ab
T4 10.00 £ 0.87 b 20.87+0.63 b 23.22+0.66 b 31.50+1.01 b
TS 10.72+1.01b 20.89+0.69 b 23.13+0.64b 30.83+1.08b
T6 10.56 £ 0.84 b 21.39+0.65b 24.13+0.59b 32.17+0.90 b
T7 10.44+0.93 b 21.00+0.67b 23.61 £0.63b 3139+ 1.25b

10 ~20 CK 8.58+1.06 b 19.06 + 0.56 abc 20.22 £ 0.42 cd 28.50 £ 0.62 be
T1 11.42+0.51a 20.11+042a 23.78+0.57 a 31.06+0.83 a
T2 8.58+0.43b 19.44+0.38a 21.32+0.40 be 29.06+0.53 b
T3 8.56+0.40b 19.36 £ 0.36 ab 21.56+0.48b 29.06 +0.67 b
T4 7.78 £0.32b 18.28 £ 0.31 bc 20.46 + 0.32 bed 27.44 + 0.43 bed
TS 736 £0.27b 17.94 £ 0.26 ¢ 19.94 £ 0.27 d 26.44 +0.34d
T6 7.78£0.29b 18.33 +£0.24 be 20.57 + 0.30 bed 27.06 +£0.32 cd
T7 7.31+£027b 17.94+0.23 ¢ 20.13 £ 0.26 cd 26.17+0.36 d
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Table 3  Plant heights, pseudo-stem diameters, pseudo-stem lengths and fresh weights per plant of garlic under different ground mulches

inp:E] Qb B %5 (cm) {5 ZE A (mm) BEEK (cm) HARREE T (g)
VARl CK 11.34+£0.63 b 456 +0.32¢ 2.77+0.13d 457+0.11F
T1 18.28+1.02a 5.92+0.35 ab 391+£0.19b 9.74+£0.08 a
T2 18.46+0.76 a 636+0.55a 4.81+£0.20a 7.54+0.08 b
T3 12.89£0.94 b 4.91 +0.55 be 337+020c¢ 5.52+0.09 de
T4 16.73 £ 0.69 a 4.81+0.35bc 472 +0.16 a 6.20 £0.30 cd
T5 16.89 £0.67 a 4.93 +£0.20 be 476 £0.16 a 5.26 +£0.40 ef
T6 16.95+0.75a 5.23+0.31 abc 420+0.12b 6.80 £ 0.30 be
T7 1726 £0.73 a 449 +£0.40c 487+0.21a 6.54+0.36 ¢
figs 2848 2R Ak 3 CK 30.17+1.25¢ 6.75+030b 11.21+£0.38d 9.67+0.68¢
Tl 46.83 £2.63a 9.12+0.65a 16.17 £ 0.60 ab 25.61+0.90 a
T2 41.08+1.81b 8.11 +0.45 ab 13.75+0.39 ¢ 18.12+£0.52b
T3 37.08+1.73 b 7.17+035b 13.08 £ 0.69 ¢ 13.32+048d
T4 37.92+1.26b 721+036b 13.75+0.37 ¢ 12.25+£0.64d
T5 37.17+191b 7.10+£0.50 b 14.42 £ 0.80 abc 1230+042d
T6 41.09+£1.59b 7.76 £ 0.45 ab 14.77 £ 0.56 abc 15.85+0.30 ¢
T7 38.36+2.45b 7.26 +£0.60 b 14.96 = 1.8 abc 15.78 £0.14 ¢
P X iR CK 42.56 +2.34 cd 7.69 £ 0.66 ¢ 19.56 £+ 093 b 25.63 £ 0.42 ef
T1 56.78 £ 1.53 a 10.19+£0.52 a 22.89+0.86a 4991 +1.70a
T2 51.50 £+ 2.54 ab 9.99 £ 0.55 ab 18.25 + 1.06 be 37.19+£098b
T3 39.00+1.91d 8.13+0.65¢ 16.78 £0.52 ¢ 29.30+0.58 ¢
T4 48.33 £2.08 bc 8.52+0.54 be 20.89 £ 0.61 ab 28.22+1.11 cd
TS 45.33 £2.24 bed 746+ 041 c 20.67 £ 1.27 ab 21.45+098 f
T6 44.11+1.18 cd 7.82+023¢ 20.33 £0.73 ab 23.37+0.58 ef
T7 42.67 +£2.51 cd 7.64+0.63 ¢ 18.67 + 0.99 be 22.93 +0.80 ef
F4 TRMABENKFRERBEEFSNZIG
Table 4 Shoot and bulb yields of garlic under different ground mulches
b3 TR ELEE T () Fnie i (kg/667m’) gL i R (g) i =5 7 (8 7)) (kg/667m’)
CK 6.07+£024¢e 115.58 +8.63 ¢ 11.13+0.39 ¢ 214.57 £ 14.36 de
T1 12.13+£0.69 a 367.63 1234 a 30.69+1.21a 653.57+43.64a
T2 9.89+£0.27b 287.73 £15.09 b 18.86 £ 0.85b 363.80£31.20b
T3 8.22+0.68¢ 227.09+11.58 ¢ 13.66 £ 0.44 cd 301.71 £21.12 be
T4 6.26 £ 0.28 de 151.85 £ 12.33 de 12.44 £ 0.59 de 227.04 £ 25.76 cde
T5 6.45+0.21 de 145.55 +14.17 de 11.21+035¢ 210.05+18.58 ¢
T6 6.72 £0.22 de 21624 £18.53 ¢ 14.85+0.55¢ 297.28 +£28.13 bed
T7 7.53+£0.21 cd 173.96 £10.15d 15.67+1.19¢ 311.19 £ 20.69 be

TE: Pra=BL AT < A ROR L T % 667m’ .
&S5 AFREIMEEZX KFRBEE MR

Table 5 Qualities of rachis and bulbs of garlic under different ground mulches

Qb3 ] E (mg/g) Al MR 1 B (mg/g) i FE C i (mg/100g) KFrZE & H(mg/g)
CK 169.63 £1.78 d 20.74+0.59b 1446+ 0.36a 4.12+0.14b
T1 19221 £2.40 a 23.67+0.77 a 14.68 £0.43 a 5.13+0.04 a
T2 183.90£2.49b 23.64+1.06a 1449+ 0.52 a 4.72+£0.27 ab
T3 173.92+2.10 c¢d 22.88 +1.22 ab 1436+ 0.57 a 4.17+0.13b
T4 179.90 £ 2.51 be 2358+ 0.68 a 14.59 £0.57 a 444 +£0.28 ab
TS5 177.22 £ 1.57 be 23.28 + 1.03 ab 1439+ 0.46 a 4.46 £0.23 ab
T6 183.50+£2.42b 21.99 +0.58 ab 1449+ 0.55a 4.45+0.38 ab
T7 183.10£1.97b 21.25+0.74 ab 1439+ 0.71 a 438+0.12b
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