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Table 1. Plug size and seedllng age treatment de3|gn for organic head lettuce seedling production

[N

Treatment Plug size Seedling age (weeks)
A 288 - celled plug 3
B 60 - celled plug 3
C 60 - celled plug 5
D 60 - celled plug 7
E 128 - celled plug 5
F (CK) 128 - celled plug 3
KT Pl L
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Table 2. The growth characters differences in treatments of plug size and seedling age of head lettuce at
transplanting stage

Plant Stem Leaf  Leaf  Shoot Root No. of Shoot Rootdry
Treatment® height diameter length width fresh wt. freshwt.  Leaves dry wt. wit.
(cm) (mm) (cm)  (cm) (g/plant) (g/plant) (No./plant) (g/plant) (g/plant)
6.0bc? 3.7d 57bc 2.6bc 0.57c 0.27e 4.3c 0.07c 0.03d
7.1a 5.0b 6.7b 3.6a 1.30b 0.78c 4.7c 0.15b 0.07c
6.4bc 49bc 6.0bc 34ab 1.69b 1.29b 5.7b 0.18b 0.14b
9.0a 7.1a 8.0a 4.0a 5.14a 2.67a 7.1a 0.50a 0.30a
4.2d 3.8d 3.6d 2.3c 0.63c 0.49d 5.3b 0.08c 0.06¢c
5.6¢ 42cd 52c 2.5 0.63c 0.36de 4.2c 0.08c 0.03d

TmMmOO W >

! The codes of treatments see Table 1.
2 Means separation within columns by LSD, at P<0.05.
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Fig. 1. Comparisons of plug size and seedling age
on organic head lettuce at transplanting (A)
288-celled plug, 3 weeks; (B) 60-celled plug,
3 weeks; (C) 60-celled plug, 5 weeks; (D)
60-celled plug, 7 weeks; (E) 128-celled plug,
5 weeks; (F) 128-celled plug, 3 weeks (CK)
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Table 3. The seedllng quality dlfferences in treatments of organic head lettuce

Seedling quality

Treatment* —
Seedling index G value
A 0.76 4.29¢?
B 0.58 10.60b
C 0.54 9.00b
D 0.89 16.33a
E 1.04 3.86¢
F (CK) 1.09 3.00c

12, Same as Table 2.
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Fig. 2. Relationships between G value and head fresh weight of organic head lettuce
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Table 4. Effect of plug size and seedllng age on the characteristics of organic head lettuce 4 weeks after
transplanting

Plant Stem Leaf Leaf Shoot Root No. of Shoot Rootdry
Treatment' height diameter length  width  fresh wt. fresh wt. Lea.ves drywt*  wt?
(cm)  (mm)  (cm) (cm) (d/plant) (g/plant) (9) ()

18.6c> 21.9bc  18.5c 19.8b 102.7b  4.77c 12.9ab 5.56b 0.37c
22.6a 26.8a 21.0ab 23.8a 190.8a  7.60b 14.4a 9.42a 0.60b
21.6ab 24.6ab 21.5a 23.7a 16952 6.51bc 12.8ab 8.73a 0.47bc
21.9a 24.9ab  21.0ab 23.3a 189.9a 9.82a 13.8a 9.36a 0.80a
18.2c 20.2¢c 18.4c 19.0b 93.9b 4.71c 10.6¢ 5.00b 0.33c
F (CK) 19.4bc  20.7c 19.4bc 20.9b 109.2b  5.46¢C 11.9c 6.10b 0.46hc

mooOw>

12 Same as Table 2.
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Table 5. Effect of plug size and seedllng age on the growth of organic head lettuce

Plantheight ~ Stem diameter Outter Head fresh wt. Leaf length  Leaf width  Bolting

1

freatment  em) (cm) © (cm) e (o)
A 16.4bc? 51.2c 829c 25.3 28.9 0
B 17.6ab 56.9a 1,108a 27.4 28.9 0
C 16.4bc 54.8ab 1,143a 27.4 29.8 0
D 18.8a 55.3ab 1,129 26.8 26.9 15.6
E 15.8bc 52.8bc 969b 27.0 29.1 0
F(CK)  155¢ 53.8abc 980b 26.8 29.4 0

12 Same as Table 2.
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Table 6. Effect of plug size and seedllng age on head characterlstlcs of organic head lettuce

Head height Head diamater Head fresh wt.  Nitrate content  Total soluble solid

1
Treaiment (cm) (cm) © (mg/kg) “Brix (%)
A 13.0c? 14.2d 758¢ 2,267d 4.3cd
B 14.8ab 15.9bc 1,077a 3,892c 4.7ab
C 14.8ab 17.7a 1,143a 3,567cd 4.2cd
D 15.9a 16.7ab 1,075a 5,900ab 4.9a
E 13.6bc 16.0bc 938b 5,275b 4.1d
F (CK) 13.8bc 15.2cd 917b 6,975a 4.5bc
12 Sameas Table 2.
|

ﬂ;a@&“yﬁww@; [ 2R DR YR 4 R RE B TR 1)
o RS S FHAZDRRER )T RIS T BRI -



no

I

10.

11.

12.

13.
14.

15.

16.

17.

18.

A PERSHT BRI # 112 61

BERR

BRI wHFA 2014 http/agr.afa.gov.tw/afalafa_frame.jsp -

= Rl RBER  TRIRL 2002 P[RR BRI S ASREEEL - SRER PR AT
B Teph B LY UL 39: 23-31 -

PG 1079 AP RAHHAD pal-TL HEREHERSETTE B i

PHRR 1995 hEr BB F RTINS — RIS p.409-412 -

SHESL 1987 FRIPURRFEET pa31-137 HIES«[,WLK%FFEE‘E B ST = i
WY ~ Zedvig gL 1008 MASRIZVEEITI S T VAR Bl BRSO U
# 61:25-33 -

VYR e [T 2000 FRAREESIEUGE p112-124 F SR A AW O
FI B L U] -

EPPRPE B PSR 1907 F| B AREE S AL I B L
A 54:1-8

W 1007 STV OMIERTE I A REF 20:20-23 -

Frffil 2000 /TR 10 HUERE B R AR AR B A SRR

e o -

Chen, J., T. Ito and Y. Shinohara. 2002. Effects of cell shape of plug trays on shoot and root growths

\

El -
=i

of Chinese cabbage [Brassica campestris L. (pekinensis group)] transplants. J. Soc. Horticultural
Science. 17(5): 617-622

Csizinszky, A. A. and D. J. Schuster. 1993. Impact of insecticide schedule, N and K rates, and
transplant container size on cabbage yield. HortScience 28(4): 299-302.

Gerisler, D. and D. C. Ferree. 1984. Response of plant to root pruning. Hort. Rev. 6: 155-188.

Jones, R. T, L. A. Weston and R. Harmon. 1991. Effect of root cell size and transplant age on cole
crop yields. HortScience 26(6): 688. (Abst.).

Lamont, W. J. 1992. Transplant age has little effect on broccoli head weight and diameter.
HortScience 27(7): 848.

Marr, C. W. and M. Jirak. 1990. Holding tomato transplants in plug trays. HortScience
25(2):173-176.

Marsh, D. and J. Kern. 1985. Influence of size and type of plug tray upon cabbage growth and
development. HortScience 20(4): 656 (Abst.).

Marsh, D. B. and K. B. Paul. 1988. Influence of container type and cell size on cabbage transplant

development and field performance. HortScience 23(2): 310-311.


http://readopac1.ncl.edu.tw/nclJournal/search/guide/search_result.jsp?dtdId=000075&search_index=JT&search_mode=&search_value=%E7%A8%AE%E8%8B%97%E7%A7%91%E6%8A%80%E5%B0%88%E8%A8%8A$&la=ch&requery=true
https://www.jstage.jst.go.jp/AF06S010ShsiKskGmnHyj?chshnmHkwtsh=Jie+Chen
https://www.jstage.jst.go.jp/AF06S010ShsiKskGmnHyj?chshnmHkwtsh=Tadashi+Ito
https://www.jstage.jst.go.jp/AF06S010ShsiKskGmnHyj?chshnmHkwtsh=Yutaka+Shinohara

62

19.

20.
21.

B[ R AP A 2 Y

Smith, I. E. 1986. Research into the speedling system of raising vegetable seedlings in South Africa.
Acta Hort. 194: 173-186.

Torrey, G. J. 1976. Root hormones and plant growth. Ann. Rev. Plant Physiol. 27: 435-459.

Wurr, D. C. E., E. F. Cox and J. R. Fellows. 1986. The influence of transplant age and nutrient
feeding regime on cauliflower growth and maturity. J. Hort. Sci. 61(4): 503-508.



IR A R # 1 63

Effect of Plug Size and Seedling Age on the
Seedling Growth of Organic Head Lettuce *

Chen-Yang Tai and Yi-Fong Tsai’
ABSTRACT

The objective of this study was to investigate the effects of different plug sizes (60,
128, and 288 cells) and seedlings age (3, 5, and 7 week-old) on the growth of seedling
stage and after transplanting in organic head lettuce cultivation. The results indicated that
the 7 week-old seedlings cultivated in 60 cell plug tray had better horticultural
characteristics such as the plant height, stem diameter, leaf length, leaf width, shoot fresh
weight, root fresh weight, number of leaves, shoot dry weight as well as root dry weight
than other treatments. Using absolute growth rate value (G value), which was an optimal
index for evaluating quality of plug tray seedlings. The G value showed close relationship
with its head weight at harvest. In conclusion, 3 to 5-week old seedling planting in the big
plug tray (60 cells) was the most optimal treatment for nursing. The head weight could
reach to 1 kg at harvest. Besides, 15.6% bolting would be occurred if the seedling age was
older than 7-week. Although, 3 week-seedling planting in 128 cell plug tray had low
production cost, however, their growth was significantly poorer.

Key words: organic cultivation, head lettuce, plug size, seedling age
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