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Effects of branch mulch on growth characteristics and surface soil moisture of

clipping Hedysarum scoparium
WEI Yajuan', DANG Xiaohong'*, WANG Ji'>* | BI Lige’, QI Shuai', FENG Yaya', WANG Xuechao'
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Abstract: The aim of this study was to comprehensively evaluate the effects of branch mulch on growth characteristics and
surface soil moisture of clipping Hedysarum scoparium at different sites (flat land, hilltop, and interdune lowland). The
study was carried out from May to October 2017 at the clipping H. scoparium plantation in the desert-oasis ecotone of
Jilantai. The phenological period, soil volume water content, soil water storage and growth index of clipping H. scoparium
were measured under conditions of mulching and no mulching. The results showed that; (1) branch mulch was beneficial to
the early germination of clipping H. scoparium, which occurred more than 5 days earlier than those not mulched; (2) the
average soil volume water content increased > 20.12% at the beginning and the end of the growth of 0—100 c¢m under
different site conditions, and the variation coefficient of soil moisture content decreased with increasing soil depth. Soil water
storage of mulching increased > 27% compared with no mulching at the beginning and end of growth; (3) the height,
number of new branches, base diameter, and crown width of clipping H. scoparium increased > 10.91% with branch

mulching. In particular, increased clipping H. scoparium biomass was more obvious in the interdune lowland than in other
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areas. However, branch mulch did not change the biomass allocation pattern of clipping H. scoparium (P>0.05); (4)
branch mulching and clipping played an active effect on the growth of H. scoparium, with the most enhanced growth of

clipping H. scoparium in interdune lowland.

Key Words; branch mulching; clipping; Hedysarum scoparium; site type; vegetative growth; soil volume water content
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Table 1 Growth characteristics of Hedysarum scoparium at different site types ( average)

SLHBZET Site type SEHiL Flat land T T8 Hilltop T3 Tnterdune lowland
55 Index HA2/mm — PR HAZ/mm — PR B HA2/mm — RN
Jo7E 35 Unmulch 31.91 5.85 27.27 4.94 36.35 8.09

B35 Mulch 35.17 5.42 26.07 4.44 35.17 8.66
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Table 2 Germination stage of clipping Hedysarum scoparium on mulching

SIS R SEFE Stubble

Site type Non-stubble LB % Hx
4L Flat land 4713 H 4H10H 4H3H
[T Hilltop 4H17H 4He6H 3A31H
T[] Tnterdune lowland 4H9H 4H1H 3H27H
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Fig.1 Change characteristics of soil volume water content and coefficient of variation on clipping Hedysarum scoparium
U, A A A KR EF W) In the initial stage growth of unmulching; EU, ok S EERZEY AR The end of growth stage of unmulching;
IM, B 57 B A K ZE I In the initial stage growth of mulching; EM K7 2578 354 K Z5 15K W] The end of growth stage of mulching

by Fe TR > P > Fe T BT A BRI < 7 > Fe T00> Fe (B, 33X S0 BTAE ) 1 kB2 e 00 45 92 T 445
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Fig.2 Change characteristics of soil water storage capacity on
clipping Hedysarum scoparium
WU, Tk 4B EERKETHY In the initial stage growth of
unmulching; EU, JoA 55 5 A K 1K W The end of growth stage
of unmulching; IM, K 27 36 /E K T W] In the initial stage
growth of mulching; EM A4 3 4 K 2277 K W] The end of growth

stage of mulching
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Table 3 Change characteristics of biomass on clipping Hedysarum scoparium

pis: T i
Wi Treatment Unmulch Mulch
Mater/g N N
S HL AR b T FrlE ik - F 15 FrH{ b
fif — g 176.76+13.09b  140.87+7.86bc  271.56£20.68a  204.31x14.01b  169.66+14.88bc  284.71+13.90a
Fresh weight 75 66.67+16.58bc  59.86£17.01c  137.20215.70a  106.48+14.02ab  85.30+16.05bc  144.44x21.64a
=Mk 29.32+7.18bc 23.05+8.92¢ 39.64+1.26ab 49.33+7.18a 41.12+5.99ab 51.65+2.60a
It 171.38£17.57cd  155.36£49.65d  277.85+47.62ab  313.04+16.20ab  252.90£35.45bc¢  357.40£37.67a
iy — 49.40+16.77a — — 41.03+12.94b —
bR 444.12+24.49d  420.18+37.32d  726.24+44.48b  673.15+20.28bc  598.37x4.41c 838.19+41.63a
TE — Gk 122.39+19.50b 98.00+21.76b  209.01x10.45a  130.37£15.59b  126.27+17.41b  216.95+12.85a
Fresh weight 75 38.52+8.04c 34.95+11.65¢ 66.87+10.25ab  82.80+9.11a 48.42+11.28bc 69.34+10.11ab
= 14.59+3.53cd 10.89+4.57d 19.05£0.99¢d 33.23+5.23a 23.03+5.66bc 29.76+0.90ab
I 84.25+11.37cd  68.05+8.53d 116.35£12.67¢c  198.03x11.11a  157.7126.63b 192.48+32.72ab
[UiS — 26.49+6.28a — — 22.35+5.84a —
AR 259.76+5.82d 234.23+15.07d  411.28+14.35bc  444.43x16.91b  381.91212.85¢ 508.53£23.65a

INE PR IR AR LA AE R R AR S T A Rl — IR bR Rl 25 5 A, FREIE] FOR 2R AR B3 (P>0.05) s TRERTR], R 22

Stk .3 (P<0.05)
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Fig.3 Change characteristics of morphological features on clipping Hedysarum scoparium
/NG FREFIRA R SRR AL A A B o 5 OB a6 A AR R 1] A 22 e 3851 5 P BB A ), 3RR 22 S AN (.35 (P>0.05) s FREARIA], 3R
RZESE R 2 (P<0.05)
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Table 4 Change characteristics of resource allocation on clipping Hedysarum scoparium

AbHH Treatment Jo# 3% Unmulch 735 Mulch
A ) 4y FCKS J7) Biomass allocation pattern Sl R A b - T A
— 24K 3B Primary branch allocation 0.40£0.03a  0.34£0.04abc  0.37£0.02ab  0.30+0.0lbc  0.28+0.02c  0.34+0.01abc
LRI Second branch 0.15+0.03a  0.14x0.03a 0.19+0.03a 0.16+0.01a 0.14x0.02a  0.17+0.02a
ZAAE S BE Third branch 0.07£0.02a  0.05+0.02a 0.05+0.02a 0.07+0.01a 0.07£0.01a  0.06+0.01a
K43 Branch 0.61+0.02a  0.54x0.07a 0.62+0.04a 0.53+0.03a 0.49+0.03a  0.51+0.02a
ML Leaf 0.39£0.02a  0.37+0.09a 0.38+0.04a 0.47+0.03a 0.49£0.08a  0.43+0.02a
EHH 3 Reproductive allocation — 0.10+0.02a — — 0.08+0.03a —

3 itig

TR X BRI D 2R AR AN AR R ARER ORI S 2, K MELL R . DR AR
T REA RS AE A MK 30 5%, B2 1 4B bty L SRR B R 803 . A 2 =5 A S PRt AiE R AR 20 B
BT, X - SR A B B MR SRR E A R A HL R S
3.1 BORBEREA AR 2 AR

RIS 52 A2 ) D B FAR AR W DN Z S M A S 2R e, S 2 B i 1) - 5 AE R 1 2 301 5 G B i S i
5—7 d, ULWIBCR B R REAL (P AEAEBR ST W 28, AN [) 37 b 2R B AL MR i 2 I (R U R I - e [A1MEC b >l >
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FETR, 2 PR A 2 A3 Tl AU X, AR X IR R R AR Y e e I T B ER
i TR HXOK , b e R -5 Fe D50 3, 23 R S e, KU 2%, iz Fe (Al 38K 7r FE 2, 53
TR R R R DR b BT AR SR AT 2, B ST s K B, P AEAE R BOR F AE B i 2
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SERIT, T B E M B A, MASCOPFRER RN ROR L), 28 — AR FNBRE PN RE@E ., ERRE
BB ARAR PAEAEA RITER o U, P2 AR MR A6 T M AR rh AT B A DA mT 3 Pl A A i 5 25
SEAERR A KT B 6] Ls P AR ZE AR AL O 2 U A
3.2 RN PREAE R AR EE K AR A

B2 1 2 B I AR AR ORI MoK oy . RSB R PR A RS K IR KR RO
M 20.12%—59.84% 27%—59.84% ; {H L JZ2/K 43 & B BETRBE AR ALINZE . ARG IETH " RI B o > 2
I3 RS- FEAT S AR B R TE 45 RAH A . BRI R X 3R 2 TSGR B — R LI R VT IE REXT 358
FIHIE B R A A vl -5 R A ] 2= 8] S K A BE S g i 2 R b K 7 28 A SR BEE DR
FHOK T MANETE 3 AN R GRS K A IR PR AR R T AR Y R R
D AR TR T A AR . LT 10 A ORISR A, A R AR S 2 2 A 5iR JRE RN AE R I R 2 i
HRUR S , 100 H L) L 2 28 58 A K ADRBIRIDS, 0PI A D) , L AN IEAE 30K, 30K i sz,
f R HOK SRR T =10 AARTPIER R C2IY A i, BT AE IR 2 ARk A 4, mT LA 2008
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