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CK,.T,(T,).T; 5B 0 TR 12, 77 % .
10.96% .2. 87 % F1 14. 64 % .4. 95% .12. 86% ;8
A6 HiR N e BRI A T T, T, T, . T,
CK, 4y % A 27. 59 °C. 26. 66 C.,26. 23 C,
25.37 “C.25.20 “CHI 25.00 °C, 4% 7 55 &b B 1 75
T CK,Hr T, W2 TH b2,

7 AH 10 em 12 IR E BRI T .
CK.T; . T, T, T, 435l 28. 22 °C.27.19 C,
26.22 °C .25.66 °C.25.24 CHl 25.00 C.T; 4%
WAL T, T, T, T 7 7.63%.9.98%.11. 80%
F112.88% ;15 em )2 £ T, (27. 00 °C) . CK
(26.35 CH R FE®MT T,(23. 84 C), 9l %
13.26% A1 10. 53%; 20 ecm + J2 LR T,
(26.00 °C) W #F & T T, (22. 57 C), T,
(23.58 CHM T, (23. 44 “C)H, 43 W& 15. 20% .
10. 26 % F1 10.92% .,
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Error bars represent standard deviation,different lowercase letters indicate significant differences at the 0. 05 level. The same below
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Average temperature of different soil layer under different mulching
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Fig. 2 Photosynthetic and physiological parameters of leaves under different mulching methods
X1 ARABEAXRELINERRIBIR(x£5)
Table 1 Fruit inner quality under different mulching methods
4b 3 f’é(i? C ﬁ‘l)i’ ﬂfiﬁ‘ff*{ﬁﬁiﬁ:/% ﬂJ“?f%ﬁTiﬁa?ﬁ;ird:/% Eﬁ)ﬁﬁ]i)/ Sk Y
Treatment  mg* g Dotuble [Iratable (mg © 8 Water content
Vitamin C content sugar content acid content Protein content
CK 0.2040.02 b 12.24+2.86 b 0.56740.30 a 1.2440.24 a 61.47+8.46 a
T 0.24+0.08 a 14.55+2.75 a 0.58+0.15 a 1.31+0.24 a 59.36+5.36 a
T, 0.23+0.06 a 14.32+2.52 a 0.57+0.70 a 1.22+0.53 a 57.2646.47
Ts 0.23+£0.06 b 13.33+2.53 b 0.5640.35 a 1.354+0.29 a 57.44+5.36 b
Ty 0.25+0.02 a 14.57+2.46 a 0.58+0.25 a 1.32+0.15 a 60.424+10.35 a
Ts 0.2140.01 b 13.55+2.22 b 0.6040.20 a 1.254+0.36 a 57.224+6.36 b

TE: WS E AT /NG FRRRTE(P<<0.05) K E2REBH, TH,

Note: Different lowercase letters within the same columns indicate significant difference at P<C0. 05 level. The same below.

mEk 2 PR, T, A PR R AR A R
O RS, 4508 30, 82 mm, 33, 08 mm,
18.37 g F1 97. 67 %, Hy i T H A AL 3, X %
2o K B MK W) T, (36, 80%) . T,
(36.58%) . T; (35. 64%), CK (35. 41%). T,
(34.29%) 1 T, (34.00%) At CK, T, . Ty 4331
FEAIK 7.32%0.8. 24 % . HH L AT A3 T, X 2 5L 1 1
BT RA R ERW, S5IAAR . H T CK,
AR AL S B R SR AR R A R T AT
TR TR EEES,

gE LR 8 CKM R, 457 w2k 31 1 1 5 44
AR A R A AR S AR H
HOT, Ab R O BT, B CK 43 B N 25, 00% .

10.70%.9. 45%.
2.4 AEABEFAXGERMETIEFRE XY
ST

T A VAN [ 2 55 T 3O AR e R 8 K
RO G R P 52 ma K 16 A 48 A5 2 47 AH O 43
Mr A B A SC RBUE R 3. 7 LUE B K [A E
@i P, 5 C A E(P<<0.05);P,
AR C & AR EAMKP<<0.05),
Hrp 5 G T, EREYR BN EIEMX(P<
0.01),
2.5 EHSSH

P A SN FE RS 5 B A OCHE AR 1 25 A AN
PEHURRAE (R F 109 34 = 1L 4 HERRAE {8 2 31
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Table 2 Fruit appearance quality under different mulching methods
b 58 AL /mm ARY AR /mm YR/ g B/ g i3/ % A/ %
Trea Jujube fruit Jujube fruit Single Single Dried Edible
reatment : . . .
diameter vertical diameter fruit mass nuclear mass rate rate
CK 28.16+4.27b 31.71%6.37 a 16.75+2.48 a 0.487+0.36 a 35.4145.34 ab 97.46+22 a
T 30.61%5.56 a 32.73%6.28 a 18.07+2.55 a 0.53740.25 a 36.8044.62 a 97.37+39 a
T, 28.60+5.27b 31.89+5.32 a 17.20+3.58 a 0.527+0.16 a 34.2946.47 b 97.25+12 a
Ts 28.20+4.48 b 32.56+5.37 a 18.35+1.47 a 0.547+0.36 a 34.004+11.35 b 97.36+77 a
T, 30.82+5.48 a 33.0846.44 a 18.37+2.47 a 0.56+0.28 a 36.5847.36 a 97.67+19 a
Ts 29.7344.28 ab 32.11%5.37 a 16.54+2.61 a 0.53£0.17 a 35.6443.57 ab 96.36+13 a
x3 ENEARABEAXTELEEE LAHENMREIRRMEXY
Table 3 Correlation of different photosynthetic rates,soil temperature and fruit quality in jujube
. AP EEE A E R . AR P A%
- s FEEC Thns wm o BN sk gume  SRAEBR g s
o Py Gs Ci T: Soil i L Soluble  Titratable M Water fruit e S, Single Dried
ndex tempreature TR Y sugar acid PO ontent  vertical L SIIE o clear rate
content content . diameter  fruit mass -
content content (llf\m(“(‘l’ mass
Gs 0.987 * *
Ci 0.893 % —0.953* *
Tr 0.985 0.991% * —0,929 % *
A M ar o _
Soil l‘empmlm 0.104  —0.135  0.153 0.100
ek % C Fat
Vitimin C 0. 86 0.892 * 0.854% 0.894%  —0.516
content
AT
Soluble sugar 0.688 0.727 0.731  0.748 0.375  0.873*
content
i A R A
Titratable acid 0.205 0.260 —0.36  0.284 0.579 0.071 0.424
content
%Hﬁ?i 0.700 0.745  —0.785  0.668  —0.270  0.607 0.252  —0.140
rotein content
:7\]7K:%é 0.295 0.147 0.131 0.170 0.315 0.054 0.270 0.292 0. 040
ater content
AR A
Jujube fruit 0.814 * 0.806  —0.740 0.819* 0.249 0.628 0.732 0.682 0.312  0.185
vertical diameter
AR YA
JuJub(‘ fruit diame- 0. 960 % * 0.986* * —0.968* * 0.960* * —0.157 0.859*  0.651 0.207  0.842% 0.101 0.733
fsﬁl”ﬁﬁ. s 0.804  0.824%  —0.795  0.780  —0.570 0,861 0.526  —0.270 0.881% 0.071 0.360  0.866
Single fruit mass
f*ﬁ’iﬁl . 0.767  0.852% —0.948* * 0.853*  —0.176 0.822%  0.748 0.397 0.657 —0.336 0.625  0.861*  0.697
1ngle nuclear mass
ﬁ”ﬂjf . 0.655 0.584  —0.426  0.591 0.455 0.314 0.379 0.521 0.167  0.565 0.875* 0.509 0.152 0,217
i g 0.487 0.394 0.175 0. 400 0.501 0.495 0.123 ). 70 0.392 0.615 0.020 0.377 0.655 0.051 0.115

Edible rate

* £ 0. 05 /K I b ARG

Note: * indicates significant difference at 0. 05 level,

x4 ERSANEERNESBEER
Table 4 Principal component analysis of component

load matrix after rotation

b AR AR ZETRER/ Y Bt EsEeR/ %
IT m Eiges Proportion Cumulative
¢ value of variance variance
PC1 9.447 59. 045 59. 045
PC2 3.118 19. 490 78.535
PC3 2.239 13.993 92.528

909, 447.3.118.,2.239,3 4 FE sy Bt 5 2538 5
92. 528 % » Uk W4 Y 32 1 43 TR 35 T 48 K 2 B3R
PREfE B A R A o B 1S B — A
(PCOFEELAT PG, T, 4k & CoAl M
B R AT AR R AR AR AR | B R

x % fE0.01 KF FmEMAE, FM.

* % indicates significant difference at 0. 01 level. The same below.

PR AR S E M (PCOGZE T
AR E R . IR AR AR AR B =
(PCHREE KR I T2.C WIEHRELR.
Zi45 184y F = F1 X 59, 045% + F2 X
19.490% +F3 X 13.993%.F1,F2,F3 45| A4 3
D ERGT . WY FR g R R 3 A EM
SR AR 5. AT LUE I AN A 56 7 XY
MR T,>T,>T,>T,>T,>CK,

3 ik
3.1 REEEFAMEE LR EH

T A L 5 AR 1 A 56 B
LA 0 kR X A S L R
= fr g fF

I;'

R FE AR X B DX Al
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Table 5 Comprehensive evaluation of factor indexes
under different mulching methods by principal

component analysis

Ak 7 PCl PC2 PC3 Eo ey
CK —1.314  —0.302  1.522  —0.622 6
T, 0.802 0.173  0.307 0.550 2
T, —0.551  —0.483 —0.973  —0.555 5
T, 0.142 —1.287 —0.816  —0.281 4
T, 1.430 0.180  0.678 0.974 1
Ts —0.510 1.719 —0.719 —0.066 3

55 AR B BE A KR 2 e I IR SR i Bl L 4R
K R IE R AE R A F R
B A7 A5 W e e B, B S B K g SR el A
Je REAT 5097 1 T 3t 32 4 e 272 A DT R A5
T LRI AR L K G 28 0, kol R A K
DG AR E B K RS AE . ARSI A5 B A
Ak BHOE AN (] )2 ) S B A G I 80 B AT L
S fifk R T B 7 e AR 0 R el s R R Y
ARBL o BT P FR AR el b 2 i 350 B2 B9 ARG B 5 I
G A RE A [N D 5 5 ) ) S P 0 5 17 K B 6 A 119 3%
SER SREOE R Z 2 P RS RE R B> B
Y b 32 3 it AN RE B4 AL 3 3 R B AR
e A T BRI AN s B AE 7 A3 10~20 em +
JERBEAL . T; A BHAY SR 8 v T A Ak B
X S Hhy T BE 1k 1 e MR R AR ] A K A
A S EORZ AR RS 0 L U B A T £
SR 4R R L 5 5 0] s K A AT A R AR L
JBE/IN e A I YA e B R RE S 4R o AN ] )2
(19 - S S8 L S a2 Ak ) 3 1Y A T R AR B
T b SRR B = TR RE 3 A T
1M, % 7 i Ak B A e AR S R K A T
— E R HE B AR AL, HL A% Ak PR T) A 5 R AT AE — 5E
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3.2 ARBEZFAXEMIF X EHERNME
JeA VR R Y A K e T B S A D E R AR
YIOGRERI S B VR i 22 05 7 L AL
S AT M g ] L A AL
AR O AT SR 2 4 DY 5 A R C O, B0 W WA 2 1 i
K o BRG] 5 4 D' A T A R 2% 1
AR R AR BT R IR AT W A AR

MEmEA R EREY R PL.T, AN TEEN
SR P AR B R ) T R 22 Sl 51k 4
IRy SRR R A T W S P AR R R
TELS CHDWIER Y ) el IR N .2 W
CKMiE . & EELHETRER P, .G..T, ¥
FE T CKL Ul A 2 35 X8R 1906 &8 W e
HEAE T, 3528 5 X AT BB 2 45 7R e A 3 AT ) I R IG
o ek S B R R Al ) R A B L A A AR A
R SR, it A BALEER AL . G B 4R L
IKACE WA i RN X 5 7 A oY A
TR . 3 A bR Rk 4 Al AT DL v o I
+ A SR Campiglia %9 78 F ol Bh R 2 /2
R, GRHMEY B 35 5 s R A i A 4
AR SRS T RAZRAEY . R T AR
R A, 7 ok e B R R . AR WIESY 5 R EE
Ao, T, AbBRAR R A R A B N fe o B s 5
oAl b PR LB L 00 7 T AT SRAE M OB RE ST
mP,.T,.G,,—Jy ] fg 2 i T 2 08
RAEAT, 0 25 B8 v 1 B3R & b, AT i A 4 %o
RER B, 15 8 6 A A 5 55— T T W
P S AL RS L R R L b 2 SR e A X
JE T R R O A R
3.3 AABEARAMNEREIREME T

S I 7 35 A A S AR 1 AR ROBR B, 1 5
TR A L s S T P B Y
¥ 2 I S el 4 AT A e bR AT 5 L T O O
A L L R E AR R AR K B R R
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Effect of Mulching Methods on Soil Temperature,
Photosynthetic Characteristic and Fruit Quality
of Jujube Orchard in Dry and Hot Valley

LIU Bo', HUANG Huali* , WANG Duofeng” ,ZHANG Rui',
ZHANG Xiayi',LIU Bing' and WANG Yanxiu'

(1. Faculty of Agronomy,Gansu Agricultural University,Lanzhou 730070, China;

2. Forestry Research Institute of Gansu Province, Lanzhou 730070, China)

Abstract In order to study the effects of different mulching methods on soil temperature, photosyn-
thetic parameters and fruit quality in jujube orchard, six soil management modes were compared,
which included clear ploughing (CK) ,artificial planting peanut (T,) ,ryegrass (T,) ,branch straw deb-
ris (Ty) ,artificial planting soybean (T,) and black film (T;) ,and the best soil management mode
was selected by principal component analysis. The results showed that in July,compared with CK,each
treatment had obvious cooling effect on soil temperature at different soil layers. Compared with T, ,T;
and CK,the cooling effect on soil temperature decreased by 2. 87 % ,10.96% and 12. 77% in T, at 5 cm
soil layer,respectively,but soil temperature in T; significantly increased. Different mulching methods
could increase the net photosynthetic rate of leaves to varying degrees, T, treatment was the most sig-
nificantin increase of net photosynthetic rate of leaves,which increased 21. 67 % ,40. 05% and 36. 08 %
compared with CK in June,July and August,respectively. And the effect of T, treatment on vitamin
content,soluble sugar content and jujube fruit diameter were significantly higher than other treat-
ments,which increased by 25.00% ,10.70% and 9. 45% compared with CK The correlation and prin-
cipal component analysis of 16 indexes were carried out, and the comprehensive analysis results
showed that the effect of different mulching methods on jujube was T,>T,>T,>T,>T,>CK. To
sum up,artificial planting soybean mulching (T,) treatment may be the best way to promote the soil
management of jujube orchard in the dry-hot area of Bailong River,Gansu province.

Key words Jun jujube; Different coverage methods; Soil temperature; Photosynthetic parameters;

Fruit quality; Correlation analysis
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