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Effects of soil covering on solar greenhouse pepper water use efficiency and soil nitrate N and
available phosphorus contents. ZHOU Mao-juan', LIANG Yin-li"*, CHEN Jia-rui', XIONG Ya-
mei', WEI Ze-xiu'( 1College of Resource and Environmental Science, Northwest A & F University,
Yangling 712100, Shaanxi, China; *Institute of Soil and Water Conservation, Chinese Academy of
Sciences and Ministry of Water Resource, Yangling 712100, Shaanxi, China ). -Chin. J. Appl.
Ecol. ,2007,18( 6 ): 1393-1396.
Abstract: A greenhouse study on the effects of soil covering on pepper ( Capsicum anmuum L. )
water use efficiency and soil nitrate and available phosphorus contents showed that straw mulch +
plastic film mulch could get the highest pepper yield water use efficiency ( 33.04 kg * m ™ ) and e-
conomic water use efficiency ( 50. 22 yuan * m > ), followed by plastic film mulch, with the two pa-
rameters being 18. 81 kg + m~* and 28. 57 yuan * m ’, respectively. Significant differences of ni-
trate N content in 0-20 em soil layer were observed among different treatments. The control had the
highest nitrate N content ( 50. 33 mg * kg ™' ), followed by straw mulch ( 31.98 mg * kg~' ) and
straw + plastic film mulch ( 31.96 mg * kg™' ), and plastic film mulch and applying water preser-
ving agent. Compared with the control, soil covering could increase the nitrate N use efficiency of
pepper, and decrease the accumulation of nitrate N in plough layer. In 0-20 c¢m soil layer, treat-
ment plastic film mulch had the lowest available phosphorus content ( 0.72 mg * kg™' ), and the
second (0.92 mg * kg™' ) was the treatment straw + plastic film mulch. Treatments straw + plastic
film mulch and plastic film mulch could increase pepper fruit yield and fertilizer use efficiency, and

decrease fertilizer loss.

Key words: solar greenhouse; pepper; water use efficiency; nitrate N; available phosphorus.
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Tab.1 Irrigation amount, pepper fruit yield and water
use efficiency under different soil covering treatments
EA kR PR GWRA RS GRS
Treat-  Irrigation Yield Economic FIR#CR  FISCR
ment amount ( kg *m -2) income Yield Economic
(kg+m -2) ( Yuan * m ~2) water use water use
efficiency efficiency
(kg m=>)(Yuan - m~?)
CK 89.0B 0.72B 1.10C 8. 11D 12.36D
T, 46.5D 0.82B 1.25C 17.63B 26. 88B
T, 136.5A 2.57A 3.90B 18.81B 28.57B
T, 91.0B 3.01A 4.57A 33.04A 50.22A
T, 91.0B 0.66B 1.00C 7.26D 10.99D
Ts 65.0C 0.78B 1.18C 11.97C 18.15C

CK: XF Control; T, : B ZGFEFF Straw mulch; T,: Z MUK Plastic film mulch; Ty:
TETEHEFT + HUE Straw + plastic film mulch; T,: /K52 ¢+ m ™22 g+ m =2 water
preserving agent; Ts: 7K 4 ¢ + m =24 g + m =% water preserving agent. FRIA5
WA FREFR 22 5735 0.01 {2 7K F Different letters in the same column meant
significant difference at 0.01 level ( LSD test ). F[A] The same below.
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F2 AEMFRAEFANTEHSREENZ I
Tab.2 Effect of different soil covering treatments on con-
tent of soil nitrate N ( mg - kg ™' )

F3 AEFRAEFAIN T IERERLBE SN
Tab.3 Effect of different soil covering treatments on con-
tent of soil available phosphorus ( mg * kg™ )

4t # 0~ 20~ 40~ 60~ 80 ~ T8 hb B 0~ 20~ 40~ 60~ 80 ~ T ¥
Treatment 20 cm 40 cm 60 cm 80 cm 100 cm  Average Treatment 20 em 40 cm 60 cm 80 em 100 cm  Average
CK 50.33A°  24.98A 16.03A 14.44A 10.55A  23.27A CK 1. 10a 0.43b  0.30b  0.17b 0.12b 0.42ab
T, 31.98B  18.88B 14.19B 10.50B  8.54B  16.82B T, 1.17a 0.45b  0.36a 0.27a 0.17a 0. 48ab
T, 27.63C  17.12B  11.07C  5.18D  3.25D  12.85C T, 0.72¢ 0.34c 0.24b  0.13¢ 0.03¢ 0.29¢
T, 31.96B  19.55B 14.03B  7.63C  6.48C  15.93B T, 0.92b 0.30d 0.22¢ 0. 16b 0. 11b 0.34b
T, 16.86D 13.17C  8.49D  6.92C  6.08C  10.30D T, 1. 18a 0.42b  0.37a 0.21a 0. 18a 0.47ab
Ty 9.71E 815D 7.49D 7.13C  6.31C 7.76E Ts 1.29a 0.63a 0.34a 0.26a 0. 16a 0.52a

-3 Average 28.08 16.98 11. 89 8.63 6. 87

45 Average  1.05 0.43 0.31 0.20 0.13

VR 7 55 b IS A P, 53V A b R b B UG8
PR A TTIRAR SR K o R R ) T B R T
Sof B T A R K ) 2 g - m 2 b B0 AR T X
1]
3.2 b FRAG IRy O R A AN A A R R

J7 AT A A 2 2), R IR e b ¥ )5 =X
XEEMSAGEA R ELM(F =906.12,P <
0.01 ). ARl 4 2 R BE A A 28 A & LhORE R Ak 2 A
L CHEEREZ(0 ~20 em ), Hif 35 50. 33
mg + kg 'y FOURJE T T5 AE FF AN 7 S5 RS A + Mo AL
FHL 40504 31.98 mg + kg ' 131,96 mg - kg ™' FRHK
SR T bR B R AROK R AR BRI S A
A 4 g - m UKL B BRI RS A A
HKT 2 g« m AL

ANF R EE S, IBHE)Z 0 ~ 20 en RS AS A
S, M R TREE RGN, SRS R
5. AR AT ek - 2 A S R S i X AT R
SRR IG5 T - Xt K 4 (R SR 28 /e 7, pai b
TR BB T IS T SRR . ST
HEAH LL, 5 bt 2R A0 38 )7 #0520 1 e iy
A Fra, HEPHEZ S A &2, ek T1E
Y%t B ORI i/l T AR 2. 7 2550 Hr
FW AN ) s = 4k 2 5 KO0 8 rh B AR R Y S e 22
HAE.
3.3 b FAG IRy O BRSO i R )

H TR A it FH 2 B AE R )2, BT A2 B A £
v A BT ) T L 1) T RV B RT RE MRS K, R
AN R R )iz A O E R IR
T F 2R AR/, T LA > A £ 2
FALFRAR R B (E R BT R K it
FHBEAE , R85 H S50 S B i 11 k.

T3 2253 M 22 B, AN () 1l 2 Ak 387 0] - 6L
WA BEHW( F=115.85,P <0.01 ); ANfE 4
FEHRERN A SR A R EER(F=2.57,P<

I3 AR TR 7R 26 5434 0. 05 37K F- Different letters in the same column
meant significant difference at 0. 05 level ( LSD test ).
0. 01 ) {HA4b BHAY AR 3= AR H7ERHEZ 0 ~ 20
em JEFEIN. R 3 AT 7E 0 ~20 em BEHZEHN,
Tl i b Ak 3L ) S S B A AL M 0.72 mg -
ke s HIREE B REFT + MR AL FR, O 0.92 mg -
kg™ XS TR GE A BRI ST 4 SR [, B M 3R A
RS N T VR R A S b B ) WO B TR T
HAE g i Rt

WEAE IR — M E AR TP RIEER)E ]
AT B R R X S AR 5 45 R —
BBEE LR, v i B W
b EMERAERER S WA T 5 mg « kg™ 7E
B A P b X S KPR, A IR AR v i B it
BENE.

SR REAR L, B AT + IR A e
M B Ak B R R M 2R A 5 2CBE K 2 B )
RZFUOA 32 )™ i K o3 B CR P28 55 K 73
AHRLCR. MR AL 56 s 1 K IE R IR
O, EE T S AV, MRS AT A s B 1 Y
AT, NI, B S R AT + 3 IR — b AR Ay
FALPRTT 3 LA Al A R

M AL WA AT + bRV 5 b A B > 2R
YRGS AR A 980 T REARHR 0K, X 2k
P e Ak B 3 Y B IR 2 —. b e R i M
FIRAE T REPAT R o 17 i (HE DI AR )
AR, PR R T T IS i, I S A HLIE
BCE . Behh, 25 R A PROT B 25 R ALK
W, A 1R 7K T .

A 8 FH PR K 7R Ak B0 B I e P A S
Rl HEUE e % 2 R 50 bk J2 FR R e bR
R T R RER A S B A 1 T —
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