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& 37°02' AR 4 105°08D) , kb T R T R
O, MR 1 500~2 300 m, S5 & K i R = XS,
5, TR, ST A XK E 180 mm,
FZERER 2 100~2 400 mm, ZEWEH 10 £
£, SAEFHHE KK 2 600~2 700 h, H B
SR KB UR BB
1.2 Ke##

PERARR “ A3k 5 57 PRI IR 1
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RAREZEN RS, 'E 4 MR FEE
RAFRR, B 4 45(T1) (12 45 (T2) .22 4E (T3) 1 33
(T, LA 4 FERMAEFRAVE X B, ARAb3E 3 3K
HE. MRERESIER A KMATA A RAKN—
BV ERERI T 667 m® HHEIK 0. 68 m®, £ 4L
BT 2016 4E 4 B 20 H 45— 3R, 550 ik
HOEZ, MBI, Bk 1 e S A
T MED 2 om EMTEE M 1 cm B4
BRI ST EVE S . KT R SRR
HAEHFRH, RS —EIKE, & 667 m®
MiAE 86. 4 kg, AERL LY EA LG, Rk Mo qe
FIBCEZOM 1+ 2+ 40 LHBES . FOMBRITHE
1.5 mX 1. 8 m, F/NKERSIT 2 FER N E] L e
JE S A
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B T AR R R R S IR EE R AR
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2.1 ERVERIT TR AMEIE
2.1.1 FRAMFRRXT e S M

H& 1LAA, L IESE S EAEME AT R
S FERE LR B B ok, XPTREE W T7E
e AN I B FEZK X PR 0~20 em + 2 EE
SHMEEA, KBRS T ERLE
R VO NERS IR MR B 7K 43> 148K 53 1)
Lz Rz R R K LR
%, SEUERMHL 0~ 20 cm BY& ELEBE I, sl
BEN R

BT AR L2 F BB RN
K, H TI(CK)<<T2<CT3< T4, T1(CK) ¥ + 1
SEERMERN0.27 g« kg 'L T2, T3. T4 4b
THAY HI AR 3.6%0.6.9%.22. 9%, A RJERAE
FRAE DA K AR TR 0+ 3 e Eh & B R TR
ED.FLBH T EeESETANEYE
“EEE ISR, H TS S B E R
AERR ALK T B WG K .

*1 AEERERI LIELESSHNRMT
Table 1 Influence of different sand-mulching years on the total salinity content g+ kg!
A FIH Growth period
e B ) Hih
HEFIAD T FrAc /4 TR el
Treatment Mean
Before planting Stretch period Blossom and fruit-setting period Expansion period Mature period

TI1(CKD 0. 24b 0. 20b 0. 22b 0. 26b 0.43a 0. 27

T2 0. 24b 0.21b 0. 22b 0. 28ab 0. 43a 0. 28

T3 0. 25b 0.21b 0. 24ab 0. 29ab 0. 48a 0. 29

T4 0. 35a 0. 25a 0. 28a 0. 35a 0. 50a 0. 35

1 FAARR NG FRR S 0.05 BEKT. TH.

Note: Different lowercase letters indicate significant difference at 0. 05 level within the same column, The same below.
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2.1.2 FEWAEIRS A S BRI T

MFE 2 R LA W, R & R AR R
IRBRAR, A BN AR R C(E., FEFF AL
B, TI(CK) T2, T3, T4 b3l 0] 2 i 2 k25
2 (P<C0.05) . FERDJION S50 B W A A B R
WL, ERRHRKESE LT, SETH .S
fib P+ SRR A oA T1(CK) >T2>T3>T4,

25 Ak L 1) 48 TR CER B R B A T RR B

Sy, TICCKOW LA EHRRHT S EIERN
201.0 mg » kg™, 3% T2, T3, T4 kb3 A 54 K
37.5%.69.5%.97. 4% . AN ERAFEFRZE R R
A KA BB+ R S R AR (R 2),
B AL IRA T RSO & R A A AR
7 BB, H R S B R R IR
FEH T 2 T RA

*2 AEEMER L IEERHSENTM
Table 2 Influence of different sand-mulching years on the available K content mg * kg™ !
A FIH Growth period
e B ) Hih
HEFIAD T FrAc /4 TR el
Treatment Mean
Before planting Stretch period Blossom and fruit-setting period Expansion period Mature period

TI1(CKD 256a 180a 161a 138a 270a 201.0

T2 159b 140ab 138b 130ab 164b 146. 2

T3 130b 123b 108¢ 92be 140b 118.6

T4 122b 106b 85d 70¢ 126b 101. 8

2.1.3 AR MM A S BRI T

H % 3 A, TR A S B AR
FER IR, 2 BLBNRE G Bl A, ZEf & 10
KA, T1(CK) \ T2, T3, T4 4bH > [A] &
RARE . RN HEANRIRER, 2408
BRI, R BR R . SAETH. A4
HERER S 'R TIICK) >T2>T3>T4,

2 Ah B+ BERAR AL RO B, T

(CK) Wy T tmiff A S B IEH 63 mg « kg ',
T2, T3, T4 ib 4y 5] 3% K 37.0%. 65.8%.
90. 9% . N[l FERDAR BRAE FE D AR 4 R [R5
HAEWA A T2 AR GE 3, 5403 + 5 5m
A A R AL B R g S, B
T IR RS B R TR AR BR Y R K MR
REAR

%3 AEEDERN L EEBRSENTN
Table 3 Influence of different sand-mulching years on the available N content mg * kg™ !
A FIH Growth period
e B ) Hih
HEFIAD T FrAc /4 TR el
Treatment Mean
Before planting Stretch period Blossom and fruit-setting period Expansion period Mature period
TI1(CKD 77a 69a 63a 42a 63a 63
T2 56b 49a 40b 39%a 46a 46
T3 45b 39a 35b 35a 39a 38
T4 42b 35a 32b 25a 34a 33

2.1.4  FERVAEFRX A & B AR
MR AFUED, RERKSESEAMER
IRERAR A B LA ARIRKE, EURE
A B RTEART R R IR £, w7
g ke TR, BRI BRI, S4FH.&
Ab T+ A S B TI(CK) >T2>T3>T4,
A PR 1+ FE RO A RO BRI, T

(CK) B - il & B35 (E°0 1. 84 mg « kg™',
B T2.T3.T4 ZbH 453K 106. 796.130. 0%
159. 2%, ARIEERAF B A B 7D I A: & 7R ] st
PH IR YT EAR GE O, 42N + 158
BB A AR A B R R,
H A 3wl B B R A A1 BRI 2 17 20
REAR
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Table 4 Influence of different sand-mulching years on the available P content mg « kg™ !
HF B Growth period
praigi . #E
AT e FEIEAL SFHA BERHA TR
Treatment Mean
Before planting Stretch period Blossom and fruit-setting period Expansion period Mature period
T1(CK) 1. 84a 1. 35a 1. 48a 1. 88a 2.67a 1. 84
T2 0. 87a 0. 65b 0. 80b 0. 86b 1. 26ab 0. 89
T3 0. 76a 0.61b 0. 72b 0. 76b 1. 16ab 0. 80
T4 0.72a 0. 42b 0. 70b 0. 74b 0.97b 0.71

2.1.5 FERERRN HEA LR SRR N

5 R, HIEAV S BEITF LRI
(e YN RS Y R N N R
TI(CK) .\ T2.T3. T4 itz HEZR AR E. +
PRV E B A AR BT B2 0t
GG, TIEBAE YT SN, S B LR
W AEE IS AR T E RS E&®
A B

BALFE A LTS 'R BIE A, B
T1(CK)>T2>T3>T4, T1(CK) {4 + A LR
EEMERN12.91 g+ kg 1,48 T2.T3.T4 438
PR 7.8%.18.2%.27. 9%, ANFEERMAERR
TE AP TRA A A [l Bsf 30 3R HL T & oA )
(RO LA HEAPE & BB IMEY R
TR E AR R, B R IER VLS B E
A0 4 B 14 - i 2 T A1

x5 AEEMERN L EFIREENTMN
Table 5 Influence of different sand-mulching years on the organic matter content g kg!
HF B Growth period
e B ) Hih
HEFIAD T FrAc /4 TR el
Treatment Mean
Before planting Stretch period Blossom and fruit-setting period Expansion period Mature period
TI1(CKD 13. 46a 12. 33a 11. 60a 14. 32a 12. 83a 12.91
T2 11. 45b 10.99a 10. 95a 13.91a 12.61a 11.98
T3 10. 93b 10. 10a 9. 70b 12. 75a 11.11a 10.92
T4 10. 34b 9.95a 9. 60b 10. 49a 10. 10a 10. 09

2.2 JEREEBR X ERD N A4 TR 45 1 B0 2200
2.2.1 JEAVARRN AN 3 & K W R
FERKEB TP TR AE KRR, HE6
ATUE N AREDFR ES R ER A LE
FIRZM , PEITAR 22 26 1 & M 35, A R gk
B K A3 FIFE AT 20 B DA & 1 K LR 2R
8, M EEK T1(CK) 43 8 #F 4 (P<
0.05), PR E& KA BN, Mgz
TSR RN, VTR S R %, i L o e R

FE KRR LUK S8, 72 A L
A IR, B A ER T B E AR
AL BRI 3 8 K IE BT B, H T4<
T3<<T2<<T1(CK), TI(CK)F# F & KX
217. 4 em, %8 T2, T3, T4 gL B4 511K 16. 3%,
64.2%.102. 6%, R ERPFRRAEER A KB
AFERHEFER AR GE 6O, FA0HEBFERK
WE FFARER, AR EEKEE EDERY
FE K T 12 B RAIK

%6 ARAEWERLEFTHENRTER

Table 6 Influence of different sand-mulching years on the main stem length cm

Ab3E HEH FrAbAR R BERHA TR #iE

Treatment Stretch period Blossom and fruit-setting period Expansion period Mature period Mean

T1(CK) 55. 5a 174. 4a 317. 9a 321.9a 217. 4

T2 31.5b 135.3b 272. 4ab 309. 0a 187.0

T3 18.8b 55. 1c 208. 2be 247.7a 132.4

T4 14.9b 51.7¢ 150. 5¢ 212. 4a 107. 3
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2.2.2  FERPAERRN RPN B8 2

B R E A MR TE AR KB R AR AT &
B i i R B0t BT L R v A AR A 2 KR B
MR 7 FTLIE H, PR B BOE S 0 K g
MAREE B SRS, U B R R R
SR RIS A B TR W K e EE AR
AN R ERCSTE EA . AT T3 4

BAL IR F I B E R BRI, B T4<<
T3<<T2<<T1(CK), T1(CK) -¥i 1 % 407
H. 8 T2, T3, T4 4 ¥ 4 5§ 3 K 33.4%,
307.0%.362.5% . ANFERFIRIEEED A K
RIS [RIEH HL me Fr BOR R (3R D), &AL B
BOHE LTS, TO M 5 SR IR AP AR FR 19
SR T2 T

MY T4 MR ARE.
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Table 7 Influence of different sand-mulching years on the number of leaves
il T Frabae R TR el HfH
Treatment Stretch period Blossom and fruit-setting period Expansion period Mature period Mean
TI1(CKD 72a 279%a 608a 669a 407
T2 42ab 166b 459a 552b 305
T3 29b 44c 152b 175¢ 100
T4 20b 34c 131b 170¢ 88

2.2.3  FERPAE R D I T AR 2 R
ME8BILLEH, 24 FH TI(CK) 4K
MR R, & A HE A TR R BN BR 3A08
A, H T4<<T3<<T2<<T1(CK), T1(CK) ¥t
TR K 85. 87 cm?®, # T2.T3. T4 kb4 HIHE K

34.6%6.64.2%.200. 8%, A [n| AP 4E PR 72 R0
JRVAE K A [a] B 3 A AR S 6] (3R 8D, £ Ak i
TS 2 E AR, B REE AR R A S
T 2R T R

%38 AREWERLEFTHERNNHER

Table 8 Influence of different sand-mulching years on the leaf area cm?

Ab e FrAbAR SR H BAH FREBA #iE

Treatment Stretch period Blossom and fruit-setting period Expansion period Mature period Mean

T1(CK) 48. 36a 82.11a 100. 01a 113. 00a 85. 87

T2 35. 19ab 53.01ab 77. 68ab 89. 36a 63. 81

T3 27. 86ab 42.98b 63. 45ab 74. 90ab 52. 30

T4 16. 56b 24, 56b 30. 69b 42. 37b 28. 55

2.2.4  FERPAR R Heb R TR AR KL A9 R2 M

W AR T BOR AR Y AR S5 4 (9 E 2 46 4, 7
BSMEBESE—EERNZREIEMX. h
2RO FH, P [ AR A BT (o A5 A B B

5 WIRE RIS IR T 5 SRS
RIEEN S0 B B TR » 3 R R BEAR
/Ne T3.T4 fhHiZERREZE,

A4t T 34 ik AR R {8 R D, HL

£9 AREMERLESHEDRHERIEH

Table 9 Influence of different sand-mulching years on the leaf area index
Ab3E e FrAbAR R BAH FREBA #iE
Treatment Stretch period Blossom and fruit-setting period Expansion period Mature period Mean
T1(CK) 0. 14a 0. 84a 2. 25a 2. 82a 1.51
T2 0. 05a 0. 33b 1. 33b 1. 82a 0. 88
T3 0.03a 0.07c 0. 35¢ 0. 48b 0.23
T4 0.0la 0. 03¢ 0. 15¢ 0. 27b 0.11
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T4<T3<<T2<<T1(CK), T1(CK) -4 i} T FL 45
Bl 151,88 T2, T3, T4 AbBEA»HE K 71. 6%
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2.3 ERERMERR=EHEME

Yo AP TN AL B 7= B o AT 7 22 0 im0 (GR
10) , /N [\ P48 B b )= it AR A e madl B 2
(P<C0.01), XHiat3e /N X 5 24 (%) 2 I A7 0
FEARIEM =g IR R = m . WE 1 a[LLE
AR R R ZWEY =’ AR, 9 Tl
(CK)667 m® P, 55 1 954 kg,

2 000
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=N

Yield of 667 m¥kg
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1 000
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TICK) T2 ™ T4
AL Treatment

Bl ERNELEEE
Fig. 1 Each treatment yield
AAL IR 7 B BN B>, B T4<<T3<<
T2<<T1(CK), T1(CK)#& T2, T3, T4 Z:H 55
WP 27.8%0.89. 9%, 247. 9% ., HMLE . 7R
WAV, BEE RAME R IE K= B R Z K.

% 10 FEHESH
Table 10 Yield analysis of variance
AR KR SEHH HEE By FfE P&
Variation sources Sum of squares Degrees of freedon Mean square F value P value
[8]J3 Regression 1094 213. 491 2 547 106. 745 4 9 193.643 9 0. 007 4
7% 2 Residual 59. 509 2 1 59. 509 2
MR Total variation 1094 273 3
A
3 Fig % 0k
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BN E SR I A %
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Ko TEREFH RENKE &K o8 iR
M EAREECL AR AR, S LA BB HREE
B PR F J2E 4 171 R TR

RN , AR R R AR KR A
IR I8 A R AR PR R = &
Tr 2203 BB, b AR FROOS b JI ™ Bt ) 52 M 7
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Effects of Sand-mulching Years on Physiological Characteristics and
Yield of Watermelon in Sand-mulching Field in
Arid Regions Under Natural Conditions

HUANG Shansong! , SHEN Hui'*?* , TIAN Juncang!?*,ZHANG Xiao'
(1. School of Civil Engineering and Water Conservancy, Ningxia University, Yinchuan, Ningxia 750021; 2. Ningxia Water-
saving Irrigation and Water Resources Regulation Engineering Technology Research Center, Yinchuan, Ningxia 750021;
3. Arid Areas of Modern Agricultural Water Resources Efficient Use of Engineering Research Center of Ministry of
Education, Yinchuan, Ningxia 750021)

Abstract: ¢ Jincheng 5’ watermelon was used as test material, using singlefactor comparison
experiment, the effects of sand-mulching years on physiological characteristics and yield of watermelon
in sand-mulching field in arid regions under natural conditions were studied, in order to provide
theoretical basis for sustainable development of watermelon in sand-mulching field. The results showed
that during the growth period, the change curve of soil organic matter showed a double peak curve,
others showed a single peak curve,but the high peak and low peak of every treatment was different.
With the sand-mulching years increasing, the soil nutrient content (available P,available K,available N
and organic matter) decreased,the total salinity showed the contrary. During the growth period, main
stem length,the number of leaves,leaf area and leaf area index were on the rise,and decreased with the
sand-mulching years decreasing. Under the experimental conditions,the yield of watermelon decreased
when the sand-mulching years extended.

Keywords: sand-mulching years; watermelon in sand-mulching field; soil physiochemical property;

physiological characteristics;yield
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