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The Growth of Cucumber Seedlings Grown in Paper Pot Trays Affected

by Nutrient Management During Seedling Period, Seedling Age,
and Night Temperature After Transplanting

Yoonah Jang, Sewoong An*, Hee Chun, Hee Ju Lee, and Seung Hwan Wi
National Institute of Horticultural and Herbal Science, RDA, Wanju-gun, Jeollabuk-do, 565-852, Korea

Abstract. This study was conducted to investigate the growth of grafted cucumber seedlings in biodegradable paper
pot trays influenced by seedling age, nutrient management before transplanting, and night temperature after trans-
planting. Grafted cucumber seedlings in paper pot trays were supplied with different nutrient solution concentrations
of 0.5 x full strength (S) (EC 0.8 dS'm™), 1.0S(EC 1.6 dS'm™), 2.0S(EC 3.2 dS‘m™) two times a week until trans-
planting. 26, 33, 40, and 47 day-old cucumber grafted seedlings were transplanted and grown at three levels of night
temperature (10, 15, and 25°C) during ten days. Increasing nutrient solution concentration enhanced the shoot length,
number of leaves, leaf area, dry weight, and relative growth rate of seedlings. With increasing seedling age, the dif-
ferences in growth were greater among nutrient treatments. The dry matter percentage increased with the seedling
age, but was lower with higher nutrient concentration. The specific leaf area showed the opposite results. In cucum-
bers transplanted at 26- or 33-day seedling ages, night temperature did not affect the growth at ten days after trans-
planting. However, the growth of 40 or 47 day-old seedling decreased at 10°C. Compared with 25°C, the dry weight
of cucumbers transplanted at 40- or 47-day seedling ages was depressed by 58% or 71%, respectively, at 10°C.
Accordingly, it was concluded that the optimum nutrient solution concentrations and seedling age for the production
of grafted cucumber seedlings in biodegradable paper pot trays can be 1.0S and about 30 days, respectively, and
night temperature should be maintained at the range of 15-25°C for promoting the growth after transplanting.

Additional key words : Cucumis sativus, grafted seedling, nutrient solution concentration, plug tray, relative growth rate,
rootball
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Fig. 1. The growth of grafted cucumber seedlings grown in paper
pot trays affected by seedling age and nutrient management.
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Table 1. The growth of grafted cucumber seedlings grown in paper pot trays affected by seedling age and nutrient management

Se:glemg Is\]ol;gtliﬁz)r: Plant No. of .Stem SPAD Leaf Dry Dry Le.af area  Specific
(day) conc. height (cm)  leaves diameter value arezzi weight mz;tter 1nde?(l leag an_ala
R ) (mm) @)  mg %) (mm!) (@)
26 1S 6.7a* 2.0a 2.9a 19.6a 74.5a 268.7a 7.2a 2.0a 392.3a

28 7.0a 2.0a 3.1a 22.5a 85.3a 291.7a 7.0a 2.3a 408.8a
3S 6.8a 2.0a 3.3a 22.4a 85.3a 276.7a 6.4b 2.3a 419.0a
33 1S 11.7a 3.0b 3.2a 24.4b 103.9b 372.2a 7.8a 2.7b 410.5b
28 9.3b 3.0b 3.0a 29.1a 106.4b 373.2a 7.8a 2.8b 397.2b
3S 12.4a 3.7a 3.4a 30.2a 148.2a 426.2a 6.5b 3.9a 459.2a
40 1S 15.3b 4.0b 3.1b 30.1a 117.4c 514.2a 8.9a 3.1c 337.2b
28 20.8a 4.3b 3.3b 31.8a 159.8b 535.5a 8.0a 4.2b 453.9a
3S 22.6a 53a 3.9a 31.5a 221.5a 631.8a 7.2a 5.9a 496.2a
47 1S 19.9¢ 4.7b 3.5a 28.7b 131.6¢ 686.3b 11.3a 3.5¢ 286.2b
28 27.5b 5.3b 3.3a 36.6a 202.8b 869.5a 9.5b 5.4b 343.8b
3S 33.6a 6.8a 3.4a 34.2a 281.6a 880.7a 7.9¢ 7.4a 461.4a
Seedling age
26 6.8d 2.0d 3.1b 21.5¢ 81.7d 279.0d 6.9¢c 2.2d 406.7a
33 11.1c 3.2¢ 3.2ab 27.9b 119.5¢ 390.5¢ 7.3bc 3.2¢ 422.3a
40 19.6b 4.6b 3.5a 31.1a 166.2b 560.5b 8.0b 4.4b 429.1a
47 27.0a 5.6a 3.4a 33.2a 205.3a 812.2a 9.6a S.4a 363.8b
Nutrient solution concentration
1S 13.4c 3.4b 3.2b 25.7b 106.8¢ 460.3b 8.8a 2.8¢c 356.6¢
28 16.1b 3.7b 3.2b 30.0a 138.6b 517.5ab 8.1b 3.7b 400.9b
3S 18.8a 4.5a 3.5a 29.6a 184.1a 553.8a 7.0c 4.9a 458.9a
F-test
A kokky skskok kk *kkk *okck skkok skkok kokok kokck
B skeksk kskk kk koksk skoksk ks kkk kokk koksk
AXB sksksk skkok ns ns sksksk ns * Kok ok skskosk

“Different letters indicated a significant difference within the same seedling age at the P£0.05 according to the least significant difference

(LSD) test.

yx k% and *** indicates F-test significance at the P<0.05, P<0.01, and P<0.001 level, respectively.
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Table 2. Estimated coefficients of linearized growth curve” logarithmically transformed from exponential equation of cucumber grafted
seedlings grown at different nutrient regimes 47" day after sowing.

Treatment In(wo) Im R?
0.5 -2.4727 0.045 0.999
1.0S -2.643 0.052 0.969
2.08 -2.698 0.055 0.995

“In (y) = In (W) + ty°t, where y=dry mass (g), 1, = relative growth rate (g-g”'-day™"), and t=growth time (day)
YAll coefficients are significant at level P£0.05.

Table 3. The growth grafted cucumber seedlings grown in paper pot trays” affected by seedling age and night temperature 10" day after
transplanting.

Seedling age Eﬁgt Plant No. of .Stem Leaf D.ry Dry Le.af area Specific ~ Relative
(day) °C) height (cm)  leaves diameter areezl weight matter 1nde?<I leag are_:]a grO\f\Irth ra_tle
A (B) (mm) (cm’) (mg) (%) (mm™)  (m>g7) (gg -day’)
26 10 9a 4.0a 3.08a 150a 547a 8.3a 0.8a 364a 0.063a
15 8a 3.7a 3.00a 138a 446a 7.4a 0.8a 413a 0.042a
25 10a 4.3a 3.19a 155a 553a 8.0a 0.9a 374a 0.063a
33 10 13ab 4.7b 3.29a 207b 771b 8.9b 1.2a 364a 0.072b
15 12b 5.3ab 3.28a 196b 781b 8.5b l.1a 370a 0.074a
25 18a 6.0a 3.11a 308a 1,177a 9.3a 1.7a 367a 0.115a
40 10 18b 6.0a 2.75b 160c 711a 10.2a 0.9¢ 340a 0.026b
15 22b 6.7a 3.07b 249b 1,105a 10.4a 1.4b 330a 0.072ab
25 3la 7.0a 4.26a 362a 1,284a 9.6a 2.0a 409a 0.085a
47 10 24b 6.7b 3.47a 185b 958a 10.5a 1.0b 312b 0.008b
15 27b 7.0b 3.25a 295b 1,435a 10.0a 1.7b 326b 0.048ab
25 43a 8.3a 4.04a 466a 1,796a 9.3a 2.6a 393a 0.070a
Seedling age
26 9d 4.2d 3.23ab 177¢ 585¢ 8.2b 1.0c 392a 0.073a
33 15¢ 5.7¢ 3.17b 255b 934b 9.1b 1.4b 376a 0.085a
40 24b 6.6b 3.39ab 256b 995b 10.0a 1.4b 371a 0.054b
47 32a 7.8a 3.47a 338a 1,408a 10.0a 1.9a 359a 0.050b
Night temperature
10 15¢ 5.6b 3.2a 187¢c 776¢ 9.6a 1.1c 352b 0.046¢
15 18b 5.9b 33a 254b 998b 9.2a 1.4b 375ab 0.067b
25 26a 6.6a 3.4a 329a 1,168a 9.1a 1.9a 397a 0.083a
F-test
A kkkX sksksk kk sksksk kkk sksksk kK k ns skksk
B kokok stk sk skoksk sk ks ns oKk * skeskosk
AXB &k ns skeksk * kk ns * ns kk

“Grafted cucumber seedlings were supplied with the nutrient solution concentration of 1.0 x full strength.

*Different letters indicated a significant difference within the same seedling age at the P£0.05 according to the least significant difference
(LSD) test.

Yk % and *** indicates F-test significance at the P<0.05, P<0.01, and P<0.001 level, respectively.
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O}, 40, 479 Hol g oKF 2% Aol wE o]
7} Zok. ol@dt ol SHA] FHIR Aol AFEE
7} ZoHdaE o AR
26, 33% Ho| AWM AEL 0.06~0.12g-¢ " day' 2,

2l T oz 2% 27 AdEglo] g olAtk(Fig. 3).
HEA 40, 479 HO A oRF &% 10°C 7oA

0.03g-g"-day’! mIREO 2 26, 33Q Hol H|a] AIWAE

2 50% 7R AEta, oikE =7 Skl wEf
Z7Fske] offF 2% 25°C % 401]*1 26. 339 B9}
AR AAAES By

durdoz Ho] FHL A T S 9 ol 2
FES v, ojHS Hel FHL SHIRE F
T, AEE, SEYT 59 9FS vt (Liu 5,

Seedling age (day)

Fig.
night temperature 10" day after transplanting.

Ao -A =25, M2sd M4 20194

2. The growth of grafted cucumber grown in paper pot trays affected by seedling age, nutrient management before transplanting, and
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0.12
— A 26 day-old seedling
e A ® 33 day-old seedling
®© 0.10 A B 40 day-old seedling
‘_-O. Vv 47 day-old seedling
> | A =TT e Yoeq = 0.0009x + 0.057
2 0.08 ———=- Y334=0.0009x + 0.069
Q —-=—- Y40d =0.0033x-0.0013
®© Y74 = 0.0033x - 0.0055
g 0.06 -
(@)
5 0.04 -
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=
T 0.02 -
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0.00 T T T T
10 15 20 25

Night temperatue (°C)

Fig. 3. The relative growth rate of grafted cucumber seedlings grown in paper pot trays affected by seedling age and night temperature
after transplanting on the growth of grafted cucumber 10" day after transplanting. The error bars represent the standard deviation of the

mean (n=3).

2017; Ren %, 2014). £3] ZA {§EIG7} AF=d
B 4 2EYAE wol AEjFoz gEo] "oix]
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