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Effects of soil moisture content and light intensity on the plant growth and leaf physiological
characteristics of squash. DU She-ni'*, BAI Gang-shuan'?, LIANG Yin-li'? ('Northwest A & F
University, Yangling 712100, Shaanxi, China; *Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling 712100, Shaanxi, China). -Chin.
J. Appl. Ecol. ,2011,22(4) . 1101-1106.

Abstract; A pot experiment with artificial shading was conducted to study the effects of soil mois-
ture content and light intensity on the plant growth and leaf physiological characteristics of squash
variety “Jingyingyihao”. Under all test soil moisture conditions, 30% shading promoted the growth
of “Jingyingyihao” , with the highest yield at 70% —80% soil relative moisture contents. 70% shad-
ing inhibited plant growth severely, only flowering and not bearing fruits, no economic yield pro-
duced. In all treatments, there was a similar water consumption trend, i. e. , both the daily and the
total water consumption decreased with increasing shading and decreasing soil moisture content.
Among all treatments, 30% shading and 70% —80% soil relative moisture contents had the highest

"« hm™) and water output rate (1.57 kg + mm™" + hm™).

water use efficiency (2.36 kg + mm
The net photosynthetic rate, transpiration rate, stomatal conductance, and chlorophyll content of
squash leaves decreased with increasing shading, whereas the intercellular CO, concentration was in
adverse. The leaf protective enzyme activity and proline content decreased with increasing shading,
and the leal MAD content decreased in the order of 70% shading, natural radiation, and 30%
shading. Under the three light intensities, the change characteristics of squash leaf photosynthesis,
protective enzyme activity, and proline and MAD contents differed with the increase of soil relative
moisture content.

Key words: squash; soil moisture; shading; physiological characteristics.
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PG 74 ( Cucurbita pepo ) FEFR [ 3% 553453k . Fifi &
TRE HOGIR 2 M5 EFN & R, 44 25 HOLIR % P
PRI RV K (H PG 2 A 7K 43 RO RE A 3
TR e s A IR T & A ™, il B 22, 7
AR, ST AR 22, T H R TSR, BT,
] N A RH AT S8 R 22 Jag BT B — P 7 X A AR A
T ORI A B A A AR T Y S A, ik iU i
JE KA B R HOK A RDEIR T+
BEK Ay R BT IR AN O AR IR R 4 G AR
P — A E B IR, 0T K 2 FOE B
JEE A2 AR P P A AR R 2 K R B A 3
A SRR S ) (AT 5 3 R LA G . A SCR ] 2k it
B AN TR TR SE T LK 7 DG IR i i 4k
[FIVE RS YR A O R B i B 47 0
ARSI, LAS A PG 3 0 1 7K 3 RO BE A S 38
et

1 #MB5EFZ*

L1 REA R

SRR IS T 2005 4F 4—7 H7EPGAL AR MR K
oK HARFERF T IT N SEAT. DLV # i AE— 5 Ak
.7 EEFE35 em, FEHA225 em, 5 35 em, BR7h %6
T4+ 11 kg, BHERAHE A L, L EA PR
9.39 g+ kg, 4 N 0.52 ¢ - kg™, A N 35.84
mg- kg, & P 201 g - kg, L P 9569
mg + kg™, AL K 233.16 mg - kg™,
1.2 kit

REGBE 3 AN IBAL L. HAROLIR (L)) 5 i
30% (L,) , FHERH RS s 5 70% (L), F R
JZ I BH I D' , A5 6 R AR B R 52 3 AN K 43 A B
W, , B3R5 R W E K &2 1 60% ~70% ; W, ,
SEK N ] K B 70% ~80% 5 W, , T 3EK 4>
kA 455 K B Y 80% ~ 90% , 9 A A FRAH &
(L,W,, LW, L,W,, LW, L,W,, L,W,, L,W, .
LW, LW,), &M Ab 8 8 A~EE B4 1 k. 2005
4E3 20 H PR EEFREIEME W, =0 —0
(4 H25 H)@EM,5 A5 HE AR K2 FDOE g
AbFE 7 A 10 H AR 25 . g ad A b R 4
il KR, Y AR BT IR S K E
() BR A b FE7K 43, At A5 2 ] 5 0.
1.3 WEmiH Sk

TEVGH P AR W], F 5 A 10 HAFGR 294 10 d
SR FH I 9 100 2 AN Ti) Ak BB AR ) 2 MR (R
1o R RO 2T SR FH PR o 325 000 VG A

It T 4 PR A P AR (bR ). ZETY
F T, e FERE K 1000 JH1SE [ P2 Li-6400 {8
5 O A I G E v R B A FR A, B H A =
2271 SPAD-502 I I 7 (R 4R 3

TP PR T i i i AL & (CAT) |
A AL (SOD ) Flidt A AL P (POD) T 14,
CAT 16 MR AN SOD {14 2R FH A A1 K B
5 . POD P4 2R F 0 DU s S Ak i i v 0, TR —
i (MDA ) & f R F A B 22 2 Lb (B vk D | Wi B
i 2R ( Pro) 25 2 2R P 35 /K A R 4 BB I 2
FERAE K R LR AT

ET=P + Ah +1 (1)
A ET A FEKE (mm) 3 PO AR 9] A4 5%
KR (mm) ; Ah S A F W) 43885 K & 19 22 4k
(mm) ;7 AT 908 A FE A (om ) . 30563 A1) 306
FAGEE R, e P=0, WA T AR AL R

ET=Ah +1 (2)

KA R (WUE kg - mm™" + hm™) Fl7K43
FEHR (A kg » mm™' - hm ™) BITTEAR .

WUE = B/ET (3)
A =Y/ET (4)
KB HEY B (kg - hm™) ;Y HPH# A 7= 7
(kg - hm™).
1.4 %dEabs

% Microsoft Excel 2003 #1 SAS V8 {4 X} 12
BRI AT A B RS 150 HT , K Duncan 8172
S R

2 HRE5HMH

2.1 IR FEX PG A K R R

ST 498K 43 R OGS P A P e g R 2R
HIA BEE (K1) . 783 FOCIAN T, s 5
FrK RN, VG BT RE R RO 2SR AR R R
A, BEROCIRAMEN (L), PE# A bk RO
A, B A 0 KR G I, Bk v B 4
Bz MR W, >W,>W,. 86 30% 54T
(L), PHEH P PR = | ORI 2 1 28 Al st 34— 2
BEE S K S BRI Ak | HRORI 2R ARk Sy
W,>W,>W, G 70% Z 0T, PO A i bk & 4
FIZER A5 55— S0, P4 48 5 7K St 9 384 i
/. 3 AP RRAL T SEE 30% AL P A
WK AR AT BAF; BSROEIRANEL A P55 A i A
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Fig.1 Growth dynamic of squash of different treatments.

L, : A6 Natural illumination; L, ; 356 30% Shading 30% ; L, ; i
J 70% Shading 70% ; W, : FiX} % 7K &8 60% ~70% Relative moisture
content 60% —70% ; W, : #XF % /K £ 70% ~ 80% Relative moisture
content 70% —80% ; W : #H X} & /K it 80% ~ 90% Relative moisture
content 80% —90% . T [f] The same below.

AAF TP A R AR
2.2 AN[RIAR B PH R R AR R R R

MR AT LA, ASREIR (L) 24T, PU#
PR R I W, > W, >W,, #6 30% (L,) &4
TLPEE R R R W, >W, > W, 3 70%
(L) &M, B TEmE, W, W, W, lEFRER
A B AR A2 3™ A AR R N R R 2
AR I, A 20 mIE L. L, W, 2 FRAF PR
T e T A A B B 70% (L) 1
T, A FR i o IR T b B AR IR L
e FHABANEE BRI 70% (1,) 2544 N AHEIRE ) 3
A AZ B E A G 30% A4 R PR HE Y
PR R L, W, A B R
2.3 AN[FIAEFEXT PG # AR B K SRR R
Al

PO P I FE K 3 32 KA FE M 3K, A [ 2k 23
MFE KA S — B (B 2) . RAE/K & 1 R/ NI
LW, (433.74 mm) >L, W, (368.77 mm) >L, W,
(324.76 mm) >L,W,(249.97 mm) >L,W, (213. 61
mm) >, W, (177. 28 mm) >L,W,(125. 83 mm) >1, W,
(103. 15 mm) >L,W,(77. 0 mm) , AN [F]J¢BE AL FE H AE
IR RNITT S B AR IR (L, ) >3 K 30% 4b
FR(L,) > 70% 40 (L,) , 7E Rl — G IR &4 F
PEEA 9 H R KB KNIF R W, >W, >W, . PG
() HAE KRR B BIAE 6 H 2 B, e KRFEK SR IE
410,52 mm -+ d7' (L, W, ), AS[R) Ab R 7E % 301 4 57
PIRE/KIREE R 5,32 mm - d™'. KA FI FHBCR KR F
INBYIEE A s L, W, >, W, >L, W, >L, W, >L, W, >L, W,
SLW, >L,W,>L W, B8 T LW, LW, Ml LW, =%
Z B JC i 2 25 Ak AN R A BEOK 43 R % 22 = 3
3 (P<0.05). K537 20 K/NBUTF . L, W, >
LW, >L,W,>L, W,>L, W,>L, W,>L,W, =L, W, =

x1 ARLAEXMAHFAFTENEYEHZM
Table 1 Effects of different treatments on yield and biomass of squash
b P s JREL BT LI Biomass (g) HE b
Treatment Yield Fruit Single fruit mass fief o F G Root/shoot ratio
(2) number (2) Fresh mass Dry mass
LW, 1960d 14 140b 73.5¢ 0.32b 1189. 2¢
LW, 2672b 17 157ab 80. 4bc 0.28b 1297. 4c¢
L, W, 2432¢ 16 136b 87.8b 0.24c¢ 1414.2b
L, W, 2235¢ 17 139b 82.0b 0.18d 1323.4b
L,W, 3360a 21 160a 104.9a 0. 16de 1683. 8a
L, W, 2755b 19 145b 84.7b 0.15d 1365. 0b
LW, - - - 42.6d 0. 40a 862.9d
LW, - - - 38.2d 0. 36ab 799. 8d
LW, - - 36. 2e 0. 34ab 680. 5e

L : A 4R G HE Natural illumination; L, LG 30% Shading 30% ; L, L 70% Shading 70% ; W, AR KR 60% ~70% Relative moisture content
60% ~70% ; W, : FHXT 5 7K 70% ~80% Relative moisture content 70% —80% ; W, : AHXJ %7K 80% ~90% Relative moisture content 80% —90% .
[RIZ A ) F-BF 2 7 A B ] 22 57 (1 3% ( P<0. 05) Different letters in the same column meant significant difference among treatments at 0. 05 level. T[]

The same below.
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Fig.2 Water consumption amount of squash of different treat-

ments.

LW, Ab3 LW, Fl LW, 8K REERA R
= AL B Z R B K 53 7 25 R 2 (P<
0.05)(%2).
2.4 N[RIALBEXT U A REE A

M 3% 3 AT, Ab 3 L, W, AL, W, (06 & R i
EE T HABAL T LW, (LW, Fl LW, B35 T H
b Ab 3. Bt SRR FE (R 98055 , DU i R A
R ZRIEHR SALT BRI e R S R, 1M
CO, MREERAIN. FH ARSI (L) FIEYE 30% (L,) &4
T, 6A HR B A S KR Y 3G 0 g .
70% 54T AN R AL BRI A 3R ZE I R AL
FEERERE 1S K B N (H 22 R AN
[F]— K A3 AL B[R] RS PURH S 6 AR |
AR AL MR Co, kA B E
E5R.

x3 ARLEEHENESRE

F2 AEAGEFEFHERKSF AREMASS = HE
Table 2 Water use efficiency and water output rate of
squash under different treatments

b3 VIRV

IR S

Treatment Water use efficiency Water output rate
(kg + mm™" « hm™2) (kg - mm™" - hm™?)

L, W, 0.97e 0. 60e

L, W, 1.08d 0.72d

L, W, 0. 89¢ 0. 56e

L, W, 2.01b 1.26b
L,W, 2.36a 1.57a
L,W; 1.65¢ 1. 10¢
LW, 0.87¢ -

LW, 0. 78f -

Ly W, 0. 54g _

2.5  OR[RIAbFEXT PR A R A A T Y
FIH 2R P 5t i 52 )

MR 4 FTUUE TR R — oK o0 55T T
(MAD) & 2 R/ R385 70% > [ S8 6 18 > 3
36 30% 3 SOD | CAT i 1 FliiE 25 il 0 R & & i 28 1k
S B BE R IR S T R W, W,
AT, POD TE PR R — 3, KN B ROG
HESIHEE 30% > 70% , W, 41F R, POD i 11 &
PEAIEE G 30% > 70% > HIROEIE. HROL IR
£ ,CAT .POD 31 \MAD F1ii 25 I 24 e & ik 2
KW, >W,>W,, SOD TP Bl 38 5K i i hn 2
TRER . WS 30% S&1F R, CAT SOD {14 . MAD
R 2R S R W, >W,>W, ,POD 15 1%
A W, >W, >W,. 5 70% 54T, CAT 1 SOD 3
PEBERE 15585 7K 3 B 3G g B4, POD ¥ 1 52 0 AH
St bt S K R ST i, MAD FiiiE
B &R W >W,>W,.

Table 3 Photosynthesis characteristics of squash under different treatments

b3 e SRS 7N R LT Hal] CO, HRHE MR G
Treatment Net photosyntheti crate Transpiration rate Stomatal conductance Intercellular CO, Chlorophyll content
(pmol - m™ - s7") (mmol + m™ «s7") (mol +m™ +s™")  concentration ( wmol - mol™") (mg + dm™)
LW, 19. 70b 5.71c 0.34b 170. 8d 4.78a
LW, 23.2a 6.47b 0.39a 183.4d 4. 58ab
L, W, 24.76a 7.21a 0. 36ab 173.2d 4.26b
L,W,; 13.58d 4. 40e 0.26¢ 210. 4¢ 4. Obc
L,W, 14.36d 5.15d 0.21d 216. 3¢ 3.69¢
L,W; 15.85¢ 4. 10e 0.17e 220. 8be 3.97be
LW, 12. 26e 3. 64f 0. 12f 240. 2b 3. 66¢
LW, 12. 11e 3.35f 0. 11f 252. 3ab 3.65¢
LW, 11.33e 3.22f 0. 10g 268. 5a 3.84c
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*4 AEALAEXAEIHFEMIF CAT.SOD.POD F#EHERF _BHHS®BISENXI
Table 4 Effects of different treatments on CAT, SOD, POD activities, and MAD and proline contents of squash leaves

43 CAT {51k SOD ik POD i P [l g s Ui R I 2Ry B

Treatment CAT activity SOD activity POD activity MAD content Proline content
(pg+g' FM-min™)  (pg-g' FM-h™") (pg-g' FM) (mmol - ™' FM) (pg-g' DM)

LW, 353.5a 206. 0a 57.9a 1. 88cd 190. 8a

LW, 262.2b 159.7¢ 36.9¢ 1.73d 123. 4¢

L, W, 350. 6a 155. 5¢d 42.4b 1. 85cd 150. 5b

L,W,; 327.2a 179.3b 43.5b 1. 63de 183. 5a

L,W, 252.8b 138.5d 33.7cd 1. 43f 121. 4¢

L, W, 283.1b 142.2d 45.5b 1. 58e 149. 0b

LW, 201. 4¢ 95. 5e 29. 8d 2.44a 104. 3d

L, W, 170. 8d 83.5f 32.7d 1.91c 53.9e

Ly W5 140. 4e 77.2f 44.0b 2.15b 61.5e

3 W Ha A H,0, 15 5 B 220 4 Jf 5 7 2E 45 3. SOD 1Y

SRR A RAEY B K R B AT D A EE
+ A ADEIRAUK 3 SR AT AR A R KT,
St e s sl 55 KoK o 93 2 st S ERAS R FAEY
R AR, AR, M6 70% 500 T, O IR0
K5, EHVER =Y  WFIRIHFE L | & SR T
St /b PG PR R A REVEA T IR F AR BRG B,
HEE MEFRARKAZ, v AR R R R R,
AT B Bk R TFAE AN GG S, WA 455 7= i B .
Allard 25" BRGE R W, K WAL T HIMc ST, HbR
() AR ROIR I 25 A B S AR S 30% Ab B PG A
T SRR AR AN [R1 R FE O T T BECRIHE 5K 709% Ab3E
Tt B T R AR AT iR B A R T 0 4 7 AR (A
PREAT B S AR A B3R 3 T A AR A9 AR RS 1
L% 7t AR A T A At P s R SR

VEY BIAE K 1t B VR 25 18 F0 1828 R TR oA
B, Horp - HE2R e RE K i A AR K L ). T
JCAE IR IT R, A 2% S o i K Y
BT HG n. AS I P PR K R B G IR R
JEE DRSS T/, #E ] — G HE AR B b | P 2 A FE K
BN i e o 2 =B ) WT(TR: ) 11 8 O = e 3¢ )
525 FAH— 2L

Wit 2 ' SR B 9 055, VG e A
R R AL TR, MR CO, Wk E 3
i, FREIPEE A R OLEEH R E R M AERALE R
PR AT 380 3 55 W N AR 9 285 A — B DY # A
2 R B A O R 32 9 sk 55 1T T %, S50 XL
U RPN R R HN E L
FA—35, 17 5 8 WU A0S A B L (4 9 9 45 R A
B X AT RE SRR AN A A K.

POD Fll CAT {2 F A% H,0, B9/EH], &k

YEFE W BB A A 3% 0,7, [ i = A Bk 7=
H, 0, , 6 48 480 2 X0 20 i %) 45 5 . DB RE A%
W R aE , [R]B RE IR R i e A R A A
TRAVEFT . Bl G HA iR B 08 55 , VG # 7 A 4
FilE PR [ 4 A B 70% 544 R, CAT i SOD
TP ZURT . MAD 1R i i B o A R B 1 4
P, B S AT 40 %o 390 35 2 P 365 g 4 | I 2 X Ak
T A A — o AR E L, BE S = A 1Y)
PUrEPY O 30% 44 R, MAD & il F5 E — N4
R KT 1 At 2 A 7 e D A o 7 — 4 e R 7K
WA 70% 458 T, MAD 5 2 4 5 75 — A58 1 K
- A2 R i AR — AR K RS A
SRICRELEE Y 30% Ab BRI 22 5 1 2. AP Ab T35
B, MAD I 20 R 7 12 22 0] J2 7547 76 AH P AH
AR BE Al A o Tk — 25T

gi b, O 30% |+ HEAE X & K AE 0% ~
80% FAF T AR BRI A KRB R AT, 77 it i, 7K 53 )
FRCERK S % .

5% ik
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