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Effects of Seedling Growth and Nutr ient Uptake of Cucumber with D ifferent
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Abstract: Nutrient managament in seedling period is a general problen in China vegetable cropping sys
tans Excessive or deficient nutrient supply can restrain seedling growvth  In this study, traditional medium
(vemiculite and turf, 1 1) as seedling substrate, different gpplication rates of controlled release fertilizer
(CRF, 19-10-11) were designed o detemine proper CRF gpplication rates and optimum mineral nitrogen
oontent of planting substrate for cucumber (Cucumis sativus) seedlings Shoot and root dry matter accumular
ting status, root momphology and nutrient uptake of cucumber seedlingswere detected in this experiment Five
treatmentswere conducted in this trial, CRF gpplication rateswere 0, 3.42, 6.84, 10. 26, 13. 68 kg- m®
repectively The reaults showed that nitrogen, phogphate and potassium supplied could meet with cucumber
seedlings demand; shoot and root dry matter, root length and root surface areawere higher, when the CRF gp-
plication rateswere 3.42 - 6. 84 kg- m’ ° optmum mineral nitrogen content of planting substrate ranged fran
292mg- kg ' ©884mg- kg ' at tranglanting time correpondingly The ratio of oot © shoot (R/S) de-
creased with the CRF goplication rates increasing
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, ( , 2006) , ,
, (M ikkelson,
1994; , 2004; Sadao, 2005; , 2006; , 2007)
1
1.1
(19-10-11) , ,
, 25 57 d, 0.98%, 1. 38%
(2005)
‘ 12 ( )
(11)), 0.28 g an’°, 1.89 g an ?, 85.2%, 258%,
0.427ms an’', pH 5.89
1.2
2007 5—6 9 an x9 an ,
220mL 55 , , 5 (1, 4 ,
8 5 17 , 6 9 4 1) 23 d
1 L2 1 , , 50mL-
4 1 sgomL- ', 790mL- !
1
Tablel Expermental design
/(kg- m~%) /kg Content of controlled release nutrients
Treament Rates of controlled release fertilizer N P,Og K,O
T1 0 0 0 0
T2 3.42 0.65 0.34 0.38
T3 6.84 1.30 0.68 0.75
T4 10. 26 1.95 1.03 1.13
T5 13. 68 2. 60 1.37 1.50
1.3
6 2 16d, 2 1 ) 6 9 ( 23d, 4 1 ) ,
SPAD : 4 1 ,
, , 100 30min, 70 : ;
H, 2, - H,0, , , , ,
(1988) , , 0.1 mm
100 mL ) , 3mm
, 10 g, 0.01 mol- L *'CaCl 100 mL, 1 h, ,
(TRAACS-2000) (Nmin, NO,” N NH, N) 6 9
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1
, EPSON PERFECTION 4990 PHOTO , Win RH 20
Excel , SPSS11. 5
2
2.1 SPAD
12d 1 1 , : 16d (2
1 ), T1 , , T4 T5
1 ’ i 16 d ] 10- 26 kg' m—3
4 1 , (T1) , ; T2 T3 ,
17 20 am, ;T4 T5 , ,
SPAD 0 1 mi6d
1, SAD 5 o
16 d,
o, 40
SPAD 5 , w2 -
T4 T T2, 9% 8
T3 23d, T3 “ 2 |8
SPAD : , T2 T4 o | B
T1 T5 , T2 T4 T1 | ,
(O K il 1
T5 ’ Il I2 T3 I'4 Ts
' SD fbFE Treatments
' 1 SPAD
’ Fig 1 SPAD value of the last extended leaf
of different daysafter sowing
2.2
2 , 16 d , 12 T5 T1,
23 d, T3 T2 ,
3.42 6.84kg m® ,
2
Table2 Shoot and root dry matter of cucumber sedling n different treatments
16 d 16 days after tranglanting 23 d 23 days after tranglanting
/ / / /
Treament (g- plant ') (g plant™?) (R/9) (g plant™?) (g plant™?) (R/9)
Dryweight of shoot D ry weight of root Ratio of root o shoot  Dry weight of shoot D ry weight of root Ratio of root to shoot
T1 0.112 b 0.020 a 0.177 a 0.224 ¢ 0.028 b 0.126 a
T2 0.224 a 0.027 a 0.123 b 0.830 a 0.061 a 0.074 b
T3 0.207 a 0.026 a 0.125 b 0.944 a 0.064 a 0.067 b
T4 0.214 a 0.024 a 0.111 b 0.682 b 0.036 b 0.053 c
T5 0.213 a 0.022 a 0.103 b 0.677 b 0.027 b 0.039 d
0.05

Note The sane snall letters in the sane colunn mean no significant difference at 0. 05 level The same below.
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16 d, : T1
23 d, T3 T2 ;
, T2 T3 T1 , T2 T3 , T4 T5
( 3 T2 ;
T3 . TL T4 T5 ( T1),
, R/S ,
3

Table3 Root length, surface area and diameter of cucumber sedling at tranplanting stage

/(an- plant™ 1) /(an?- plant™t) /(mm- plant 1)
Treament Total root length Total root surface area Average root diameter
T1 930 ¢ 69 c 024b
T2 3050 a 235 a 024b
T3 2329 b 176 b 024b
T4 889 c 76 c 027a
15 749 c 59 ¢ 025b
2.3
4 , , 14 T5 ;
, T2, T3 T2
1 T3 L
, 12 T3 ,
4
Table4 Nutrientscontent and uptake of cucumber sedling shoot at tranplanting stage
Treament N /% N/(mg plant 1) P/% P/(mg- plant™!) K/% K/(mg- plant 1)
T 2.17d 5.6¢c 0.11 b 0.3b 2.28d 5.9d
T2 4.70 ¢ 38.2b 0.66 a 5.4a 4.42 a 35.8b
T3 5.51b 52.6 a 0.65 a 6.2 a 4.69 a 44.8 a
T4 6.31 a 47.0 ab 0.69 a 5.1a 3.89b 28.9 bc
15 6.87 a 46.7 ab 0.66 a 4.5a 3.32c 22.6 C
2.4
5 16d 23d, NH, " N
( 23d, T1 T2 ) 16 d, NO; N
, 23 d NO; N
, T3 , , NH, " N T T2,
NH, " N
, (Nmin)

16d 23d = - 2.4112% +74.696x - 0.1197
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(R =0.9975) y= - 5.6716X +154.29x - 39.543 (R® =0.9507), Nmin
16d (2 1 ) 214 414mg kg, 23d (4 1 292
884 mg- kg '
5
Table5 Nmin of aubstrate n different treatments
16 d 16 days after tranglanting 23 d 23 days after tranglanting
Treatment NH, " N/ NO; = N/ Nmin/ . NH, "N/ NH, "N/ NO; = N/ Nmin/ . NH, ™ N/
(mg kg') (mg kg'!) (mg- kg"") NO;~ N (mg kg'!) (mg kg'') (mg- kg"”) NO; N
T 2.1le 1.8b 3.9d 1.17 2.1d 1.0c 31lc 2.10
T2 172.8 d 40.9 a 213.7 ¢ 4.22 98.2d 193.9 b 292.1b 0.51
T3 377.7c 36.6 a 414.3 b 10. 32 475.4 ¢ 408.8 a 884.2 a 1.16
T4 464.2 b 39.9a 504.1 a 11.63 715.7 b 182.1 b 897.8 a 3.93
5 540.9 a 3l.1a 572.0a 17.39 88l.5 a 130.2 b 1011.7 a 6.77
6
T3 85.9 mg, 36. 6%
6
Table6 N quantities schlepped with substrate at tranplanting stage in different treatments
/(mg- plant ™) /(mg- plant™t) /(mg- plant ) 1%
Treatment M ineral N Controlled release N residual Total N schlepped Controlled N proportion
T1 0.2 0 0.2 0
T2 18.0 17.2 35.2 48.9
T3 54.5 31.4 85.9 36.6
T4 55.3 56. 8 112.1 50.1
15 62.3 64.5 126.8 50. 7
3
, 3.42

6.84 kg m® , 292 884
mg- kg ', 82 248mg- L', Kotsiras  (2002)

150 300mg- L°* , ( , 2007)

Epstein (1972) NH,” K’ , ,
. K ; 6.84 kg- m°® |
; , NH, " ; 6. 84
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kgo m® , NH, N 54% , NH, " K* ; 6.84
kg m?® | NH, " N 475 mg- kg ', 133 mg- L™* (9.5
mmol- L™*NH,"), NH," 9.5mmol- L* , K" ,
K+
3.42 6.84kg m’® :
292 884mg- kg '
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