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FEE . RS LS BT R A K A I S ) A K i U 2 E R (K (LR RTR AR 3
ANFER B AOE (BEREEEE 0. 6 kg BRREF/E 0.9 kg FIAEFREECEE 1.2 kg) , 3% 6 INMEBE A7 HLE 19 58T
S8 R, A HT A AL B ER R A K AR R O A TRAR A BE AR B BT, 25 R R N BIR
0.9 kg ALIRFNTF/FHEME BRI 1. 2 kg ACFRAY B AL AR 0 T A AL 38, T AP v R LB 1. 2 kg AL 4
LG T HEAGELL MGG BR SALSE BRI 5K &) 0 3 & T AL EL; 1P iR 0.6
kg A0 B A HEL 38 DY B i RO L R A e T M AL 25 e W R R B T R A, R
BHMNERGR NFHEK, &G 1 ~14 d BDEEEIRIEK 0.9 ke, &5 15 ~28 d B /EAIRIEK 1.2 ke,
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RESHES: S642.2 XEEFRIAD: A XEHS: 1000-4440(2015)02-0401-06

Cucumber seedling growth and physiology influenced by irrigation time
and amount

LI Jian-she, LIU Hong-jiu, ZHENG Jia-qi, HA Ting, GAO Yan-ming
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: A total of six treatments including two irrigation time ( morning and afternoon) and three irrigation a-
mounts (0.6 kg, 0.9 kg and 1.2 kg at a time) were set on Jinlii No. 19 cucumber plug seedlings to analyse the cucumber
seedling growth indexes, photosynthetic indexes, physiological indexes and matrix properties after irrigation. The results
showed that cucumber seedlings irrigated in the afternoon at the rates of 0.9 kg and 1.2 kg grew stronger than those in other
treatments. The seedling index, G value, dry weight ratio of root to shoot, net photosynthetic rate, stomatal conductance,
transpiration rate of the seedlings irrigated in the afternoon at the rate of 1.2 kg and water content of substrate outperformed
other treatments. The relative conductance rate, MDA content of the seedling irrigated in the morning at the rate of 0. 6 kg
and substrate conductivity were significantly higher than those in other treatments, indicative of drought stress. In summa-
ry, its better off for cucumber seedlings growth to irrigate in the afternoon at the rate of 0. 9 kg 1-14 d after seeding at 1. 2
kg 15-28 d after seeding.

Key words: cucumber; plug seedling; irrigation time; irrigation amount
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BRI a1 K5 90 s 9 A I T 0F - 1 R 1]
KA R X B R — D EHEEHEER R
BN CEA WD RIS R I
P TR ALK A 25 TER G R A K™ 3
TN A F SR G2 | 35 I 5 7K £ R SO I L % 7 7
T R RE R, TE S 6 T 7 7K ) b 3 A Kk AR
H, B8 B OE M R R KOS K &2
85% ") A T b S WF 7T TN A 3 T A X K KN
45% ~55% F%) T FR AL 3 N A R T8 IR AR
KO XK R A K B 2 TP R
VEMI RIS SERRE 7 eSS i L RS
WA WARIE

AR DA AL B2 5 T0RATE 7K Sk 8 =X i 0 14
S AN 7 K st 1) R 7K 2, AR 5 G B A i A
K R A BRAS A R 5 | e 2% 358 5 338 L 740 T8 /K B[]
VEK S, R T A A i I A R R
LIV SN

1 BPRHS

1.1 R

I T 2014 4F 8 HE 9 A T EB L L
b Pel B 3 A e R AT, G R T 5 R R A A
H K #x i 30 °C K [H] 10 °C , HE8 B 50% |, H
PRI 1.3x10° Ix, BREFONHEEE 19 5, R
sk FER 2B AT R AR AL, H 72 5T
FEE N, B WA T E R R IEANL A RA AR
fit, FHAETEAYE T A TR 0. 201 g/em’ LS
F(EC) 186 ms/m,pH 6.5, AHLFR & & =20% , Ji§
PR & 1 =10% , BB & i =10% 2,
1.2 RE@Eit

WE 2 ANHEBERT ][ 48 1 00 ~9 1 00 (A1) Fl
T 16 : 00 ~17 : 00(A2) ] .3 K& AT
#0.6 kg(B1) BRRAE/NEE 0.9 kg(B2) AR AL
#1.2 kg(B3) ], 3t 6 MALHE REANALHE 1 AN ONEE,
EHE 3, A GBRBEBATE R 1 d 1R, sk
IR MZRAHERE . 7 I 7ERE RS 15 d.25 d Wit
A,
1.3 I5FRUE
1.3.1 FHAREGOH ST #EFE 14 d,
21 d.28 d 43 HORE 0 2 5 ISy v 1) e ( DA 25
FARKE) ZEM(FHTF L em 4b) 251 FEK
FTE TR B 0 8 TN I 0 e o L s

i SR 105 C 47,70 CHET A FfE,
B <110 i L A £ BT e o/ S b g A = R
B G AH Bt T AR 7 L AT o AR ek e, T 4
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IKATFIFRZ[ K43 I (WUE ) = Bt A 3/ 78
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Table 1 Changes of morphological parameters of cucumber plug seedlings in different treatments and at different sampling periods

BRI ] b P el L RTIpA iESN Hb A HLRREE Hb REST R
(em) (mm) (em®) (em) Bt (g) Bt (g) B (g) Bk (g)
EE 14 d AlBI 5.47+ 3. 18+ 8. 11+ 13.34% 1.090+ 0.807+ 0.105+ 0.027 5+
0.81c¢ 0.12b 1.68¢ 2.99¢ 0.079¢ 0.076d 0.011b 0.003 6¢
AIB2 5.56+ 3.41+ 9.13+ 14.33+ 1.210+ 0.833+ 0.117+ 0.030 2=
0.56¢ 0.42ab 2.48¢ 3.35be 0.171bc 0.082cd 0.016ab 0.002 8be
A1B3 7.21+ 3.44% 12.59+ 15.67+ 1.410+ 1.010+ 0.121% 0.034 1+
1.10b 0.09ab 3.30b 4.52be 0. 142b 0.067b 0.022ab 0.002 3ab
A2BI 7.35+ 3.56+ 12.82+ 15.10+ 1.460+ 0.942+ 0.117+ 0.031 6=
1.98b 0.28a 2.09b 3. 10bc 0.095b 0.063bed  0.015ab 0.001 8be
A2B2 7.64+ 3.55+ 16.32+ 16.94+ 1.510% 0.960+ 0.115+ 0.032 6+
0.77ab 0.57a 1.49a 3.12b 0.220a 0.082hc 0.009ab 0.004 4abc
A2B3 10.04+ 3.65+ 17.01+ 20. 18+ 1.630+ 1.210+ 0.129+ 0.038 0=
1.38a 0.25a 2.85a 5.27a 0.201a 0.092a 0.014a 0.003 la
EE 21 d AlB1 7.53+ 4.22+ 41.17+ 13.27+ 2.780+ 1.150+ 0.159+ 0.043 3+
1.29¢ 0. 19¢ 7.71d 3.83b 0.255d 0.137¢ 0.013¢c 0.005 Oc
A1B2 8.60+ 4.56+ 44,12+ 14.02+ 3.150+ 1.290+ 0.171+ 0.046 5=+
2.01be 0.51b 6.05cd 3.55ab 0.321cd 0.122bc 0.025bc 0.005 7be
A1B3 9.57+ 4.61+ 49.15+ 15.89+ 3.470+ 1.400+ 0.182+ 0.054 3+
2.75b 0.42b 4.29bc 2.87a 0.498hc 0. 155hc 0.024abc  0.006 lab
A2B1 9.63+ 5.11+ 54.32% 16.55+ 3.660+ 1.290+ 0.185+ 0.051 1=
1.65b 0.39a 7.08ab 3.78a 0.566bc 0. 188hc 0.017abec  0.003 1bc
A2B2 11.36+ 5.07+ 56. 14+ 17.35+ 4,140+ 1.670= 0.202+ 0.060 2=+
2.38a 0.72a 6.54a 4.04a 0.374a 0. 194a 0.027a 0.005 la
A2B3 11.68+ 5.09+ 58.69+ 19.58+ 3.970+ 1.520+ 0.201+ 0.058 5=+
2.80a 0.28a 6.69a 3.76a 0.413ab 0.224a 0.016ab 0.008 6a
)5 28 d A1B1 10.25+ 4.59+ 41.84+ 12.95+ 3.240+ 0.910+ 0.271% 0.043 2+
0.89¢ 0.11¢ 7.07d 1.79b 0.245d 0.097¢ 0.013¢ 0.006 3¢
Al1B2 12.32+ 4.92+ 47.89+ 14.29+ 3.900+ 1.210% 0.332+ 0.052 4+
2.89b 0. 19be 9.06¢ 2.32ab 0.284c 0.182b 0.018hc 0.004 4be
A1B3 13.08+ 4.93+ 49.65+ 16.13+ 4,610+ 1.270+ 0.355+ 0.054 0=
3.05ab 0.36bc 6.07c 3.21a 0.472bc 0.155b 0.011ab 0. 006 2bc
A2B1 14.22+ 5.15+ 54.50+ 16.38+ 4.800+ 1.290+ 0.340+ 0.058 2+
3. 64ab 0.78ab 5.83bc 2.21a 0.533b 0. 164b 0.022b 0.005 6b
A2B2 13.90+ 5.24+ 58.81% 17.55+ 4,850+ 1.490+ 0.411% 0.062 7=
2.96ab 0.67a 6.98ab 1.66a 0.468b 0.172a 0.019a 0.007 lab
A2B3 14.85+ 5.10% 60.47+ 19. 44+ 5.630+ 1.520+ 0.396+ 0.072 1+
1.88a 0.65ab 12.33a 3.69a 0.550a 0.201a 0.013ab 0.006 7a

Al: 178 :00~9 : 00 #EME; A2 F4-16 : 00 ~ 17 : 00 #EME; BL . HE/K SRR B7THL 0. 6 kg B2 KRR B 70 0. 9 kg3 B3 K I BRI AR T
1.2 kg [FFNR—HURER [RIAS [R] /NG S8k 27 ] — AR A o SIS ] Ak B8 22 i) 2 57 Wk 3 ( P<0. 05)
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IR E . G EA T 5 A L & T AR 2 A1B1
AR BREH: EHR AR G B A% H W IR T A2B3 &b
i, S5 21 d, A2B3 &b B 48 BOR T R AR
S T HAB AL FE A2B2 AL FRAY G {H B, ALBI

A0 B ) B A5 AP T Ak B R A W)V K
T, A2 AbBE A R G E AT RO E
BT ALACEE FES 28 d R G E AT
FR 7 b dpe R AL K VR R A2B3 Ab B A2B2 AbPHAl
A2B3 4bFH; A1B1 AR FRAIL AR £ G (AR H 22
S E S TR 3 NGB A RS B G E
FE Y 3 AN bR
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Table 2 Changes of seedling indexes, G value and root-shoot ratio of cucumber plug seedlings in different treatments at different periods

HURE R ] Jba AR GH i PR AR L TR

514 d A1BI 0.042 7+0.003 6b 0.009 52+0.000 99b 0.744+0. 162a 0.261+0.019b
A1B2 0.047 2+0.007 1ab 0.010 50+0.001 12ab 0.696+0.092a 0.260+0.012b
A1B3 0.051 3+0.005 2ab 0.011 10+0.002 06ab 0.723+0. 123a 0.283+0.019ab
A2B1 0.047 5+0.003 9ab 0.010 60+0. 000 56ab 0.659+0.099a 0.273+0.024ab
A2B2 0.049 0+0.008 8ab 0.010 50+0.001 10ab 0.636=+0. 186a 0.283+0.038ab
A2B3 0.056 0+0.004 Oa 0.012 00+0. 001 54a 0.651+0.057a 0.297+0.034a

521 d Al1B1 0.066 7+0.008 9d 0.009 67+0.000 90b 0.464+0.072a 0.273+0.021b
A1B2 0.071 2+0.005 6¢ 0.010 40+0.002 31b 0.412+0.061a 0.273+0.018b
A1B3 0.082 0+0.005 7bc 0.011 30+0. 000 86ab 0.410+0. 088a 0.300+0.041ab
A2B1 0.078 5+0.010 1bc 0.011 20+0.000 97ab 0.358+0.029a 0.281+0.027b
A2B2 0.092 5+0.013 8ab 0.012 80+0.001 77a 0.383+0.041a 0.292+0.011b
A2B3 0.102 0+0.015 2a 0.012 30+0.000 67a 0.405+0. 064a 0.338+0.033a

%5 28 d Al1B1 0.064 4+0.008 9d 0.015 00+0. 002 04d 0.286+0.027a 0.160+0.014be
A1B2 0.075 8+0.006 1c 0.018 40+0.002 85¢ 0.258+0.030a 0.162+0.009bc
A1B3 0.078 2+0.011 1bc 0.019 40+0.002 61bc 0.267+0.042a 0.147+0.018¢
A2B1 0.082 7+0.011 2b 0.019 00+0. 001 05bc 0.270+0.018a 0.172+0.020ab
A2B2 0.089 3+0.013 7b 0.022 60+0. 002 65a 0.267+0.041a 0.154+0.016bc
A2B3 0.103 0+0.023 5a 0.022 10+0.003 96a 0.316+0.035a 0.184+0.010a

FAEBRILFE 1, (RIS R — HORE TS [R) /NG R 2R R — A I AN R b P2 8] 22 5 2.3 (P<0..05)
2.3 AELEMERAZEL S BRI R AR T Al 5 A0 i 2 AL B AT fE

M3 AT LIE B 28 d, SRR 28T S 0NE  ZEAH RIE R R )R ot A s 3
GRS R R S LTI JE A2B3; 8B SALREE R B/NMIUT Jy . B3 (B2 Fl B 1 44k
e AL SR ALB3; K/ Rl RCRE e m AL BER BRI CO, MR E 2 7
A2B2;A1B1 AbBRRYEOCA B AL T FIZE S

£3 AELENERREERSIEROZME

Table 3 Effect of different treatments on photosynthetic indexes of cucumber plug seedlings

e oG R AL JifE] co, e B 2R R Ky AR
[ pmol/(m? - s) ] [ mmol/(m? - s) ] ( wmol/mol ) [ mmol/(m? «s) ] ( wmol/mmol )
A1BI 5.400.92d 161.93%10.87¢ 321.71£27.96a 3.77+0. 62¢ 1.49+0. 10ab
ALB2 6.500. 83bc 259.39+16. 15b 338.97+13.23a 5.47x0.32b 1.2320.06ab
A1B3 9.38+1.54ab 334.84+18.23ab 331.21£16,12a 8.16+1.08a 1.280. 10ab
A2BI 5.84+0.65¢ 244.88+23. 43D 327.26+18.65a 5.85=0. 44ab 1.1020.01b
A2B2 8.13x1.01b 250.17+17.35b 307.16%22.01a 5.60=0.81ab 1.72%0.03a
A2B3 10.13£1.44a 357.19£19.01a 339.63£20.29a 6.87+0.72ab 1.45+0. 08ab
PP 1, PR NG FRERR AN b B 2 ) 25 5 B35 (P<0.05) .
2.4 AESEMFRANZBEEERNZN A1B1 AL ARXT HL S 8 DY 5 e H 25 57

M4 hal LIE W, 528 d, A A, B35 A2B3 AR B A I 4 5K B FIA O AL S R A
ALB1 Ab LAY I 28 32 35 1 AR R 08 S d ok, [ /0 ATB3 AR BRAYAR R TG 77 8 25 /N T HoAl AR B 76 4
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Table 4 Effect of different treatments on physiological indexes of cucumber plug seedlings

A2 B1 (B2 A1 B3,

e LDRIIESE e el A HL 3R [ s
(SPAD) [pg/(g-h)] (%) (mmol/g)
A1BI 40.40+3.32a 80.72+10.31a 183.33423.23a 6.96+1.05a
A1B2 38.72+4.43ab 60.67+5.98ab 121.33£15.01b 4.05£1.01bc
ALB3 38.70+3.01ab 48.45+3.52¢ 78.3327.98bc 3.13£0.49¢
A2B1 37.82+2.79b 52.74+6.71b 85.67+11.67bc 6.04+1.69b
A2B2 38.99+4.38ab 65.89+7. 66ab 81.33+6.57bc 5.35+1.37be
A2B3 37.13%2.32b 58.99+4.01ab 70.0429.61c 3.58+0.51bc

AP, FISIAR/NG PR RN R B2 ) 22 5 835 (P<0.05) .

2.5 AEAIEIEFRMERZNMm
MF 5 AT LIE L BEE B W AR 451
AP BE L SR pH B AR K, RS K B R

LT pH (E A K 3 KT AL 78 [R]— BURE R 3
T, A2B3 WJFE 5 /K i i, A1B3 FlT A2B3 Y JE
AR I B T HA AR T, ALB1 A9 56 & /K B i

WA /N TEAR R A HE IR RS [A] (A) R, JE 0T HL 3R R/
Wy A . B1>B2>B3 ; 7EAH A I HE K & (B) T, A2 11

RHZRBE,

£5 ATRLEBELRERERBERSKE . pH EMESEHEN

Table 5 Changes of water content, pH value and electrical conductivity of substrate in different treatments at different periods

&5 14 d 521 d #&J5 28 d
. K sk SR s R kit
(mS/m) pH (%) (mS/m) pH (%) (mS/m) pH (%)

AlB1 265.0+34.1a  6.68+0.67ab 25.90+3.58¢c 288.0£19.5a 6.84+0.52bc 18.70+1.89¢ 321.0+£32.5a 7.03+0.55ab  12.30+2.0lc
AlIB2 233.0426.3ab 6.73+0.89ab  30.80+2.74b 237.0+33.8b 6.76+0.79c  20.00+2.63b 269.0+30.4b 6.91+0.89b 19.80+1.89b
A1B3 168.0+£23.1c  6.65+£0.49b  29.50+3.31b 166.0+25.6¢ 6.78+0.88¢c  23.80+3.45ab 189.0+23.3¢ 6.84+0.12¢ 24.30+2.23ab
A2B1 253.0+37.2a 7.01x1.02a  33.40+4.21ab 267.0£23.5ab 7.11+0.32a  23.50+2.84ab 278.0+£26.4b 7.15%1.2la 18.70+3. 10b
A2B2 210.0429.2b 6.96+1.14a  33.20+3.86ab 220.0+31.2b 7.02+0.15b  24.50+2.81ab 253.0£19.0b 7.08+0.78ab  22.80+1.87b
A2B3 153.0+18.9¢  6.91+1.36a  34.60+3.55a 158.0+12.0c 7.00+0.46b  26.50+4.65a 188.0+25.1c 7.05£0.92ab  26.80+2.36a

AP 1, FSIAR/NG PR — LRI A R A B2 (6] 22 5 8.3 (P<0.05)

3 4 i

ARG 7E FT AR 20 BP9 T IR
PP TV R IS () R K i 25 SRR B ICT
AW SRR R TR HEEL~ 14 d 540K
FLAEERHEIK 0.9 kg, &5 15 ~28 d BEASIIEEE UM
K 1.2 kg,

5 14 d, 3R R K oK 485 21 d
28 d AR K TEAR Ak, X 5 o R PR A
X EEW R EE 14 &) KRR R L
TR R T R SR X JE i T
PR ARAT N T EAL, 7EF B T RS (R85 21

d F1 28 d) % B I R A K R P 1 R 2R 2 R R
R IE] , T 2 I A #E I R ) A AR T T
KA AR HE T T AR R (R AR B T i
KIS, i L HE T P e B K i DG I 3R
JEFEERTA]

it 25 VEE K PRSI AR )6 A R G R )
A AL B 2R i S Rt e 38 0, 285 5 7K 43 ) AR
RIEPEIE B K B BRI EIK 0.9 kg,
M2p 2 e AT S RN B e ey
PritE R BB AR AR AIRIE T ALBL AL PEAY 5K
TR T M, B AR A2B1 AL B AR S
A1B1 ZEFRAR A, (B2 T A8 K Y 2k T 7% 8] 75 /K i
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