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Effect of gravel mulching on soil moisture,growth and
yield of winter wheat
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Abstract: [Objective) Effects of different gravel mulching treatments (0,2,4,6,and 8 kg/m*) on soil
moisture dynamics as well as growth and yield of winter wheat were investigated. [Method) Based on 2
years(2013—2015) field experiment, the effects of gravel mulching treatments on soil moisture dynamics
and winter wheat growth and yield were investigated. [Result] With the increase of gravel covering a-
mount,the water storage capacity in soil layer of 0—100 cm was increased and the effects of on soil water
content increased first before decreasing. When the amount of gravel mulching was 8 kg/m” (S8), water
storage capacity in soil layer of 0—100 cm was significantly increased by 10.09% and 11. 92% at seedling
stage (P<C0. 05),changed slightly at grouting period,and increased greatly by 8.87% and 9. 08% at ma-

ture period (P<C0. 05). Dry matter weight and leaf area of winter wheat increased firstly before decreasing,
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and they reached peak values at filling period and growth period,respectively. Dry matter weight of S8 in-
creased by 35.03% and 18.17% at filling stage,and leaf area were increased by 10. 79% and 10. 00% at

jointing period. With the increase of gravel covering amount, the growth period of winter wheat was gradu-

ally shortened and S8 treatment was 1—5 d shorter than other treatments. The yield of winter wheat was
increased by 1.98% —12.13% and 2. 06% —5.34% in 2013—2014 and 2014 —2015, respectively. [Conclu-
sion] The treatment of 8 kg/m’ was suggested based on this study.

Key words: gravel mulching; winter wheat;soil water storage;growth
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Fig. 1 Daily precipitation and temperature during growing period of winter wheat in 2013—2014 and 2014—2015
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Fig. 2 Changes in soil water storage at the depth of 0—100 cm at different growth stages of

winter wheat under different treatments in 2013—2015
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Fig. 3 Soil moisture distribution in 0—100 cm soil profile under different treatments at

winter wheat maturity stage in 2013—2015
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Table 1 Crop coefficients at different growing periods in 2013—2015

A Jb 7R P Rh — 455 1 AT — il R — 9 2RI I — IR LAHY
Year Treatment Sowing— Jointing  Jointing— Heading ~ Heading— Filling Filling— Maturity Entire period
CK 0.63 0.96 1.07 0.75 0.73
S2 0. 63 0.97 1.08 0.76 0.74
2013—2014 S4 0. 62 0.98 1.09 0.78 0.75
S6 0. 60 1. 00 1. 11 0.79 0.76
S8 0. 60 1. 00 1.13 0. 80 0.77
CK 0.59 0.97 1.09 0.76 0.74
S2 0.59 0.98 1.09 0.77 0.74
2014—2015 S4 0.58 0.99 1. 10 0.78 0.75
S6 0.57 1.01 1.12 0. 80 0.77
S8 0. 56 1.02 1. 14 0. 82 0.78
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Fig.4 Changes of dry matter and leaf area index of winter wheat between different treatments in 2013—2015
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Table 2 Phenological periods of winter wheat under different gravel mulching treatments in 2013— 2015

&R B4 F W T A5 8] /d Days after sowing to each growing period

o oA it 0 e A W A
Emerging Jointing Heading Filling Maturity
CK 9 150 190 203 229
S2 9 150 189 202 228
2013—2014 S4 10 151 189 202 227
S6 11 151 187 201 226
S8 11 152 186 200 224
CK 9 151 189 204 232
S2 9 151 188 203 231
2014—2015 S4 9 151 188 203 230
S6 11 152 188 202 229
S8 11 152 186 201 228

2.3 HAEBEMNENMNEFEREABRERNZM
A TR 85 A 8L B AT B 1 = R DR AR
AL AT LA e 3R JZ K O I JCRZ8 A AR A K
I A 14 11 78 K2 9 K O3 A RO i kA /N 22 1 2
K& i A ik BoA U IR o 0, 2 v 1R ) 42

TF e fL AR R

H 2 3 o] LA L B2 o s b . A b B A N
HORLE R CK 234 ma#, S6.S8 5 CK 4b i 22
S, Ok A AR OE W A R A, Hop
S2.54.S6,S8 4b FE A R FEEAE 2013 — 2014 4EA4 K
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Z4r R H CK #9m 8. 89% ., 12. 45% ., 22. 29% Fi
32.25% . 1F 2014 — 2015 4E A= K &4 % CK #n
4.02% ,10.55% . 11. 22% H1 29. 82 %, 15 BH ik A7 7
i G AT DL K R G N A/ 22 A AL
TR, 2013—2014 4F S2.S4.S6.,S8 b Hi & /N3 4%
Ber Ay a CK 3#m 1. 98%, 2. 68% ., 8. 46 % Fl
12.13%;2014—2015 A K Z&,S2.,54.S6.,S8 4k 1 4&
ANFE G T Ay B CK O BE 2. 06%, 4. 15%,
7.32%F115.34%, H S6.S8 5 CK 4b B 2 5 i &
(P<C0.05), MAb. B A7 B o 4 it 36 BE 2 25 1 in b

AP CK 5 S2 4 30k 48 B = 5 A
ShFE2E B . R ZR AN 7 AR AE (R AT A G
PEAT AT R W] 2013 —2014 4R A K 2, A RORE AR L BEORE
B TR R A AR R S S R R
B4k 0. 98,0, 78, —0. 85 Hl 0. 9652014 — 2015
AR TR R A RO DR B3 TR R b |
TRA Y 5 4 B T WA O R B 0. 63,
0.95,0.96,—0. 81 F1 0. 94, B2 5% /= & A &L
TEEI A M B R

®3 20132015 EARBGAEBERELZNNEFEREMBER
Table 3 Effect of gravel mulching treatments on yield and its components of winter wheat in 2013—2015
. A — R Tamie s/ NCTEIED epa
Year Treatment Ear diameter Number of Weight of (ke N hm' / Above-ground R
kernels per ear 1 000-kernel Maize yield biomass Ec
CK 569 ¢ 43.6 ¢ 34.37 a 5557 ¢ 15 114 ¢ 0.368 a
S2 620 be 45. 3 be 34.38 a 5 667 be 15 408 ¢ 0.368 a
2013—2014 S4 640 be 47.7 be 33.27 ab 5 706 be 16 161 be 0.353 b
S6 696 b 47.5 b 33.21 ab 6 027 ab 17 143 ab 0.352 b
S8 753 a 49.1 a 32.77b 6 231 a 17 847 a 0.349 ¢
CK 597 ¢ 44.8 ¢ 34.13 a 5712 ¢ 15 060 ¢ 0.379 a
S2 621 be 45.7 b 33.57 ab 5 830 be 15 410 ¢ 0.378 a
2014—2015 S4 660 b 46.0 be 33.26 ab 5949 be 16 990 b 0. 350 bc
S6 664 b 47.4 b 33.12 ab 6 130 ab 17 217 be 0.356 b
S8 775 a 51.1a 32.93 b 6 588 a 19 050 a 0. 346 ¢

TE < [ 50 B0 5 bR A R /NG 5 B 32 7 Ak B i) 22 5 i 35 (P<C0. 05) 4

Note: Different letters indicate significant difference among treatments at 0. 05 level.

3T

FE T R X AP 1 7 KT A A
P14 7 250 A K R 476 ol iy 10y - B K R T AR
Sk —Fofr DA b ) BT A A 6 G L PO R AT  RE N 5
TR M DX M L MR RS AR A AR
KAy B B PR R R K R OR K
BEIAE Y P R VR AR A AR B T2
RS R H AR B AT B B R AT L
bR B, LR A 6 R R 4 R R U
DR 2, Tk BT IF ST R B B AR R L
D R B 3G O LA T K 28 R AR R
3.6 cm F 5.7 cm 7 704 B #0615 )ik 5] 95 %
M 97% . Modaihsh &V BF 55 45 . 1 f1 B 25 e A
R A K 43 7% Sz, LR s R HL okl A K

TR A1 78 25 15 % K o 5% e KL I S AR
P B WK A R, R VIR S50k A
B BB AR 2 R BR A
AE 8 A 4R 0~ 100 em + 2 19 + 5007 K & L Bl B5R
A B RGN, R K R o) R 25 Sl i L

HORAEAR Y A R A 5 A0 1 ot AT LAY R0 20 £
R TCRAE K ) I K B B A AR 7 4
WA 3k T B IR O A /N 22 B AR T AR TR
K G o AT R YT Y K B A AR
B AR . ARE S A T IR AR L A e A i nT LA
SU DR K O AR A /N A2 45 A T B BEE 2R
K& ADAE Y A 1 A0 5 B KR A 7 ok 7 1
WIELGE IFG R SR X 5 Li S BB I 2
R—F

4 75 B

CI) R A 8 5 A7 R T 32 ey 38 X0 I /K Y O &5 g
J1, BRI 0~100 cm K &, b AR A B o5
PR R0 s 5 Ah 3 4 O 7 Ak PR R KL I 2
TEAEY) A KA BIVE W A K 8 T 5 2 R R
I E KR I 5 . 2 A A TR S8 A A /N
B 0~100 em 4 2 3K &8 CK 43 ] 5 m
8. 87 U6 9. 080, 45 4 22 - HE 7 /K B I THW
FEE

(2) B A 81 w5 ) DA ik A /N &R B B B A=
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KRH b b 38T Wy Jo R T AR R B B S e
TG V0N F9 8 A+ 53 ) A TR 00 R AT 30 3k B e R

fi.

W 25 4 /N FETE HE ) S8 Kb B A b 1 3 T4

B4 CK 4351380 35. 03 % 1 18. 17 % . M 1 FUAE &
5 S8 #r CK 43 HIH4 i 10. 79 % Fi1 10. 00 % ., Fifi 78
WIS A 4 ], R A /NEE S8 Ak
PR F W0 54 CK 4R 5 d A 4 d.

(3) B A7 B S A 2% 2 4F RE A8 0 38 42 v 4 /)

xR B & 7 1. HIE R w5 a3, &%
F A &, S8 A RO B CK 43 I3 m 32, 25%
1 29. 8206 b T 45 4 /N A2 e 2677 8 43 3| 45 CK 4
B 12,13 % 1 15.34%
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