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Abstract

The experiment has been done on the effects of different mulching ways on apple leaves and
branches nutritional status and leaf photosynthetic characteristics and soil microbe through a
continuous 3a cloth, straw, black film mulching and tillage in dryland apple orchard .The results
showed that covering treatment increased the leaves and branches total nitrogen, total phospho-
rus, total potassium, total sugar, reducing sugar content, but decreased starch content; except so-
luble protein, the content of other indexes in leaves is more than in branches. Net photosynthetic
rate (Pn), stomata conductance (Gs), transpiration rate (Tr) showed trend of cloth > film > straw >
tillage, and CO; concentration intercellular (Ci) showed the opposite trend. Straw and cloth cover
increased the soil microbes significantly; leaf photosynthesis of cloth cover was significantly
higher than straw and black mulching. In dryland orchards, cloth covered ditching and fertiliza-
tion region, formed concave with both sides of high, middle, low, can gather rainfall, and is a high
coefficient cover measure of water and fertilization utilization, promoting tree grows significantly.
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1. 5|8

FE VAL b B RIUE X, B X T RE0UK. KA AY, f™HEEN S R) 7 R
BE— PRI 1] B o 55 H A PR — AR R KT S, IR 23 A (2] B DAAE X 78 o Ok
SRRBETE 2 M T 3K 7« AERH RN, 0B o 5 T SRR A A S H AT P L Bk TR I
WS TR AP (3], R AR 2B EECR B TR T AR, FEA St oK AR 4] ARER
oAy s FEAT MOBESEE S MGIE . RO A IS, KBRS, BB RAE TR s
RN SRR E TR PR R, 3R S R ] B e ) e 7

2. B EFE
2.1. AL ML R LS AR

TRIGTE VU AL AR K22 2 2 v N SE AR IR S5 AT, ZHiAbAb L 35°785", ZR%E 109°36", BRI F
MBI KR PR RS, R 1087.5 m, “PIJFEFE/KE 620 mm, F3JiR 9.2°C, HEE 2525h, HEEZE 58%,
HERARSTEN 55.41 Klem ™, >10°CRUE N 3040°C, 385y A4 A S5 1 06 5 bl -3 ) LAt 92 40
W& 1.

BRI B A 3a E T AL & (AR MR RIS, [ R 2R B o, 1278 5 3a, HRATEE 2.5 m % Sm,
WH A o5 AEATE G . MO RS R I 4 N3, RPN 6 BRFEA 1| AN/, B
3REE . BN E B, AR 4 500 g« AHLE A 2 kg (N + P,0s + K,0 > 4%, HHLF >
30%). 43¢ 10 kg. JFETREE 25 cm, 980 30 cm, oAt H AV ERRS it — 0. HARALEE 7 WA 2.

Table 1. Basic conditions of the soil in the test ground

= LRIt HREAER

HHUF (g/kg) 2R (g/kg) 2 (g/kg) 2H(g/kg) TR & (mg/Kg) T (mg/Kg) JHE 4T (mg/Kg)
9.21 0.71 0.77 1.16 39.76 991 99.71
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Table 2. The experimental design of different mulching management

2. FRBEHEANINILRIT

R LiSHiyTRrS
Mulching management Treatment method
AT 7 IR A AL S [ BT 5 em 247, PEOEALY B2 5 1.2 m FEdtAn, TR Ramiad e .

After ditching and fertilizing along the tree line, backfill to about 5 cm below the ground, ditch 1.2 m wide

Cloth mulching cloth on both sides of the fertilization area, form a V-shape with high on both sides and low in the middle,
block soil and prick cloth to keep rainfall infiltration.

FEAT AL 5 F_ETFAREICS 3, A A R 50 1.2 my &% 15 cm AOREREFT .

Straw mulching Backfilling after ditching and fertilization, mulching straw with width of 1.2 m and thickness of 15 cm.

i B 12 m RO, HAR AR 5

Plastic film mulching Mulching plastic film, the others were the same with polypropylene film mulching.

TR HE THAREAL G B3, A .

Control Backfilling after ditching and fertilization, without covering.

2.2. MBME

22.1. HRRBEEFRIUE

2015 4 8 AWIREAEM v R sk, W R MRS EIAI, BN M A Rk, WA Bk
THEWE. 248, AN 105 CHRIMA R 15 min, ZJ5 80°C NHLEIEE ., Fmil &0 B OCHTHEBE, FE
a B .

(1) BEBEERMSE: HoSO,-H,0, 144, FUHILIKIE, B UVI1102 AN WA B 48
M410 KIEEEETHIE -

(2) PRI R TR S 52 : P EME S R A VA P Ve A
TE R Bl G-250 Yyl e (MR A % 2005); &

2.2.2. HAXEFERMNE

I LI-6400 fE#5 X006 G0, ArdErt s, FRRaUAssme s S iEbrdot R, SILSE.
] CO, MEE. Z&MBHAR), WIFNEMFE R ESE, K CO, & A 330 ul/L, M5 (PFD)A 1000
umol/(m*s), M-EIHEEN 28°C. FEFH/NIE K, EH 3K, MHOLEERHBIELR. &b
R EEME 10 XK.

2.2.3. TMREMEENE

8 H FHIRAELFE, 7EM BV EER A “S” T 5 A s, 20 SR EUAS [F) 74 25 Ab B 0~20 cm 20~40
em LFE, BERA, BT EEES, BN 4CUKFE IR

WA R PO O e, TR IR S R IR R IR, AN B AR R B A R IR R R
B3R, AEASREHENEEEPDA)R FRER IR, BAREN LM BSR o SEA R B 3 IR, 40
TEREFR)G 48 h il 4, B AR EEEEFR)G 72 h 114, 28 CHHIEIEF%,

SRR P CaE I g s W s
SRR 3~5 A K ERIEIEAT TN E -

2.3. HIEALE
KH EXCEL #7844, M H SPSS Xf#EdtiTZ R B &M air. g8 P8 + tnlEE”
FoRo

3. ZBRE S
3.1 FRIBZARHE . BEFIHEWE
MRS W SR TR, (B ARERI AR B MR R HARE 3). MR
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Table 3. The effect of different mulching management on the nutrients of leaves and branches

3. FRBZEARINKF. HAFSENFIT

7 1% 777\ Mulching management H(gkeg HN i (g-kg " P,0s #i(g-kg HK0
HuAi# 5 Cloth mulching 23.95+0.78a 2.33+0.10a 12.648 + 0.600a
FEFFE T Straw mulching 22.15+0.96b 2.29+0.05a 11.75+£0.44a
I} Leaves . . .
HbJE7 2% Plastic film mulching 24.03+0.19a 1.83 +0.06b 12.22 +£0.50a
EHESTIE Control 22.53 +£0.50b 1.73 £0.03b 12.00 = 0.35a
WA 5 Cloth mulching 9.51 +£0.69 111 +0.10d 6.55+0.38a
FEFFE T Straw mulching 10.63 + 1.33a 1.23 +0.04b 5.34+0.30c
% %% Branches o i )
Hi I 75 25 Plastic film mulching 9.66+1.27a 1.15+0.01¢c 6.18 +£ 0.42ab
TEHEXTHE Control 9.58 +0.93a 1.27+0.010a 5.58 +0.12bc

VE: FAAARFR/NGFRERIR 0.05 K R ZE 5 B3 % Note: Different lowercase letters in the same column indicate significant different at 0.05
level.

TEMAAEG. HEE SRS T 6.3%~6.7%; NARSTEMITEGRR, mTXE 11.0%, HX
FEHIEE o, AT SR AR . AR R R > RSP > HUEES > EHTR, A
PRI 53 T R 34.7%~32.4%; BRI EINERIUN I > FiATE S > WSS > MmES, s
M ZRRE. WA WS ES BRI AT & N cm, FEAESNRE BT, A
e RS E AR, BAERIRE.

3.2. FRIBZF A KERIEEFRRR

3.2.1. FRIBBSEAAMM . BEESEOEW

HIP 1 RTRAE MR SR DR S RS AT B e, AT B i B AR S B R i B
H, N32.83mgg T, JFH R E T HADALEE, RS S SN TS A, B TR
LA o A ERAE, R ERE S R RN S R TRk, R R A SRR A A B R 2 5 AN K
TS 26 ) 22 5 B W X

32.2. FRIBEARAMMHE. BEEHSENTM

M 2 T LR, R AR R R B B A 4 AN ER RS RPN R, REFTE SRS, ER
W3 WA T R AR EE A A R 12,75 meg s W TR 55 11 12.68 mg-g ', A A% U R B b
BHWERTHAES . SAKY, TR IERA%, SN SRR S TEB L.

323. FEIBZEARMHAE. BEAEAMERSENFE T

B 3 p A, R RVE MR O A R S N SRR ORI E R > B S > HRER > X,
BN 21.93 mgg 'y 21.20 mg-g '\ 20.26 mg'g ' % 19.83 mg-g ', AFEEERAEE, HETNEI T
MRS, RN 25.03 me-g !, REFFEMRAL, 4 MeHER B, BATEEHEASER
TR, XS, R

3.3. FEIBEZEARMH AL EFHENRIE

HI 4 TR, MR AL EER, AL ELEBERER AR S > MRS >
s > TP IR, Hrp A 72 220900 Sl R BOM TRIR 1 1 17.1%; JL 8] COL K B MR BN I e 3,
AR IR, A o i/, JF LA AT A 22 57 56 2
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Figure 1. Sugar in leaves and branches
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Figure 2. Starch in leaves and branches
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Figure 3. Soluble protein in leaves and branches
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Table 4. The effect of different mulching managements on leaf photosynthetic indexes

F 4. FNEBEAAMM A EIEREENT

k) JEip] o puizS SALRE JLiE) CO, #eJEE AR R
Mulching management Net photosynthetic rate  Stomatal conductance Intercellular CO, concentration Transpiration rate
(umol-m2-s7") (mol-m~2-s7") (u mol-mol™) (m mol-m2-s7")
A7 &5 Cloth mulching 20.075 + 1.035a 0.285 + 0.080a 210.463 £ 6.931c 7.837 +0.895a
f#T7 #% Straw mulching 17.215 + 1.532b 0.263 £0.003a 225.321 +6.533ab 6.641 + 0.450ab
HiJIF 78 i Plastic film mulching 19.491 + 0.454ab 0.270 + 0.025a 214.656 + 4.072bc 7.061 +0.407a
THEHX I Control 17.148 + 1.906b 0.235 +0.005a 231.877 £ 11.042a 5.668 + 0.400b

i REANFR/NG FRERIR 0.05 /K 25 B3P, Note: Different lowercase letters in the same column indicate significant different at 0.05
level.

3.4. FEIBZAEX HIRFEDETERIRM

f#e 5 AT %1, L3 0~20 cm. 20~40 cm FUZEM LA I %, KWK, BRmD. 0~20 cm 1)Z
MR RS EDS > WS > WIRER > IR, MBS xR 2 AN E 2, ek E R A
B > WMAED > WEER > R, SMNESOHEEIRAEREE, BESAR. AYURZE M
FMEK[5], BHEANMERE, HFEES R, 20~40 cm - E40EBEMATE SR %, A % BEK TR
M LR EGRES: SRHAESLCHEERARE. 0~20 cm. 20~40 cm AN[F] 1 JZ AN [F] AL 2 [H] ik
VB KNEIAE, BARKRE, BHEE % 20~40 cm KT 0~20 cm, HAbALFE Ny 0~20 cm KT 20~40

4. i1ig
4.1. BELEXM R BFEFTEEEE TR

MRS BORIR T M A ORI O B BRI, AL s PR R ORI BUEY) R AR R
J1, SEIRARAEAC R, SRR (6] [7] [8]. AWIGSRRIE SR T BOREBE . SNE. )R
BRI A AR, ER USRI &5 7 SN R A SR AR AR A — 2. SRR B R AN R 7
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Table 5. The effect of different mulching management on soil microbial quantity

5. TRINE SLEX LR EMREE RN

Y x10%/g L HEx10%g FHHx107g
hb ¥R Bacteria Actinomycetes Mycete
Treatments
0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
7 2
ﬂh%ﬁ?ﬁmﬁ 7.6 +0.71b 7.94 +0.54a 5.97+1.35a 0.49 + 1.48¢ 3.73 + 1.36ab 2.94 +0.80a
Cloth mulching
LT 2
%H@M. 9.02+0.42a 7.14+1.13b 4.50+0.45a 6.90 +0.70a 3.45 + 0.60bc 3.26+0.79a
Straw mulching
BT 2
.f@ﬂ%@m . 5.04£0.70c 5.70 £0.29¢ 3.03 +3.54b 4.25+1.09b 1.84+£0.11c 3.60+1.19a
Plastic film mulching
& il
/%ﬁlﬁo‘i“ 4.68 +0.50c 6.56 £ 0.47b 0.66 +2.28¢c 0.48 +0.77¢c 5.34+0.88a 3.10+0.45a

VE: FAAARFR/NGFRERIR 0.05 KT R ZE 5 3. Note: Different lowercase letters in the same column indicate significant different at 0.05
level.

i 7 AR H A L SO R AR R AN, AT S BOM AR I B TR 2 22 A B TS B
m T B, SR T RE R A A 0 A E SR, IR AR, SR E A R D, XA IR
P i o SR E FRILR[9] [10]

4.2. BELEXMH AR

RIS R E AR A ER, RS NGl R 5L R G, 1M CO, KRB FK[11]
[12] [13]0 ARIEFF A EE, SILTE ., BB ERNRNSG R VMM ES > EER > BAES >
TEHECTIR, TR CO, YR EE R DA s, TR R n] RE & 8 e A B3 I 734, e A 1ERTE— e &1 NhE
E G Ae s, f HEAARGRR A R S T AL R, ER PR T ROW,
BEEE R, e AREES . RIRATRSEFRZREM T, ATaeILFEA CO, REJT FREMITE DL, (E75XT AR
B CO, M KT 78w b B

4.3. BERAEX IR EDRIRE

WL S fe m LIER E IR ENE, TR RS E RS . FRAERD[14] [15] [16] [17]. FEFF
Bt LR E RS mECR, JR R A S R AN, EIR. AVRES ERE, JFHE
WA K R ERE, F5LEREMAEYEER . AR T R Kb IR T 1 A0 TR R R T
T 20~40 em KT 0~20 cm, J5 AP RE R HIAT . HOMRAE 35 0~20 cm iR FE R 55 A, 20~40 cm 7K iR
FEEIE G IMAEI RGN . thAn . AEAT 78 55 b A 55 A R T e e 3 .

5. &t
FEFUAG v R R G, SR AT 2 TR AR K K, TR IR AT, T DL

A IR EEKOF HICARAE MR XIS, SEOUIE KRR & B0« BEAKRE” — (R, et ieetrelie. A, 2
i 5P SR el 7 R S AT K e RO PR 7 i A I
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