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Table 1. The effects of various nitrogen-form fertilizers used on the plug seedlings of cabbage at 18 days

after sowing

Stem Stem  Shoot Root  No.of Leaf Leaf Leaf  Shoot Rootdry

II\\II(})IT_II\I\I/ height diameter fresh wt. fresh wt. leaves length  width area  dry wt. wt.
) (cm) (mm) (g (2 No/plant (cm)  (cm)  (em’) (mg)  (mg)
90/0 2.0 1.18 0.20 0.136 2.0 2.3 1.4 3.2 23 8
60/30 2.1 1.17 0.21 0.100 1.9 22 1.5 3.1 27 9
45/45 2.0 1.19 0.21 0.116 1.9 2.0 1.5 2.8 20 11
30/60 1.9 1.12 0.18 0.113 2.0 1.9 1.4 2.6 22 9
0/90 1.9 1.02 0.15 0.067 2.0 1.9 1.2 2.2 18 4
LSD5%  ns* ns ns ns ns ns 0.2 ns ns 5

* Mean comparison in columns by LSD, at P=0.05.
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Table 2. The effects of various nitrogen-form fertilizers used on the plug seedlings of cabbage at 22 days

after sowing

Stem  Stem  Shoot Root  No.of  Leaf Leaf Leaf  Shoot Root dry

i%f;/ height diameter fresh wt. fresh wt. leaves length  width area  dry wt. wt.
em) (mm) (®  (» Nojplant (cm) (em) (em)  (mg)  (mg)
90/0 2.4 1.14 0.23 0.116 2.1 2.6 1.8 5.4 31 9
60/30 22 1.14 0.20 0.109 2.1 24 1.6 4.8 26 11
45/45 2.0 1.10 0.19 0.103 2.1 23 1.6 4.1 25 9
30/60 2.0 1.12 0.19 0.083 2.1 2.2 1.4 3.9 22 8
0/90 2.0 1.11 0.20 0.073 2.1 23 1.5 4.1 27 10
LSD5%  0.3* ns ns ns ns 0.4 0.2 1.2 8 ns

* Mean comparison in columns by LSD, at P=0.05.
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Table 3. The effects of various nitrogen-form fertilizers used on the plug seedlings of cabbage at 26 days

after sowing

Stem Stem Shoot Root No. of Leaf Leaf Leaf Shoot Root

i%f;/ height diameter fresh wt. fresh wt. leaves  length width  area dry wt. dry wt.
em) (mm) (® (9 Nojplant (cm) (cm) (em’) (mg)  (mg)
90/0 2.8 1.22 0.30 0.108 3.0 2.8 1.8 6.9 45 10
60/30 2.5 1.21 0.29 0.110 3.2 2.7 1.7 6.4 34 13
45/45 2.6 1.22 0.27 0.104 29 2.6 1.7 6.4 34 11
30/60 2.4 1.21 0.22 0.106 2.7 2.2 2.0 5.1 31 8
0/90 2.5 1.22 0.23 0.101 2.8 2.6 1.7 5.4 44 12
LSD5% 0.2* ns 0.07 ns ns 0.4 0.2 ns 13 ns

* Mean comparison in columns by LSD, at P=0.05.
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Table 4. The effects of various nitrogen-form fertilizers used on the plug seedlings of cabbage at 30 days
after sowing

Stem Stem  Shoot Root No.of Leaf Leaf Leaf Shoot Root

II\I\I(});II\I\I/ height diameter fresh wt. fresh wt. leaves length width  area drywt. dry wt.
(cm) (mm) (g (2 No/plant (em) (cm) (ecm®) (mg)  (mg)
90/0 3.0 1.37 0.52  0.163 4.1 3.4 22 11.9 90 20
60/30 2.6 1.34 0.42  0.143 3.6 3.1 2.0 9.9 74 15
45/45 2.6 1.31 0.38  0.100 3.5 3.0 2.0 9.1 70 14
30/60 2.4 1.27 0.30  0.086 32 2.6 1.7 7.1 53 7
0/90 2.6 1.21 0.31 0.067 3.1 2.8 1.7 7.6 61 11
LSD5% 0.4*  0.09 0.12  0.060 0.4 0.5 0.3 2.9 21 8

* Mean comparison in columns by LSD, at P=0.05.
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Table 5. The pH and EC values of various nitrogen-form used on the plug medium at 22 and 26 days after

sowing
NOL-N/NH,-N 22 days after sowing 26 days after sowing
pH EC (ds/m) pH EC (ds/m)

90/0 7.4 0.27 7.6 0.36
60/30 7.4 0.27 7.5 0.40
45/45 7.5 0.27 7.6 0.43
30/60 7.5 0.27 7.5 0.40
0/90 7.5 0.27 7.5 0.41
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Table 6. Comparison of various nitrogen-form fertilizers treatment on the quality of plug seedlings of

cabbage
NO;5-N/NH4-N Seedling index G value
90/0 0.0296 3.67
60/30 0.0231 2.97
45/45 0.0216 2.80
30/60 0.0120 2.00
0/90 0.0181 2.40
LSD5% 0.0114* 0.73

* Mean comparison in columns by LSD, at P=0.05.
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Table 7. Comparison of various mtrogen -form fertilizers treatment plug seedlings in the disease
occurrence of cabbage

Disease infected rate Disease incidence of Rhizoctonia seedling blight (%)
NO;-N/NH4-N . .

of downy mildew (%) downy mildew (%) 5/7 5/17 5/29
90/0 89.3a* 15.8a 0.22a 0.25a 0.81a
60/30 84.6a 11.8ab 0.21a 0.33a 0.64ab
45/45 66.3a 12.7ab 0.22a 0.22a 0.73ab
30/60 64.5a 9.9b 0.38a 0.38a 0.64ab
0/90 83.3a 13.6ab 0.41a 0.36a 0.62ab
CK 25.0b 3.3¢ 0.30a 0.38a 0.59b

* Values within the column followed by the same letter are not significantly different at 5% level by Duncan's
multiple range test.

N

1. =84 1988 MPETES p.320 B (11 A o

2.0 ZE S JETE 1992 AR PV 2 Fﬁg %fﬁwﬂ‘fﬁﬁr 74%’7 ) 4:15-27 -

3. g - (BT~ Fss= 1993 Fﬁﬁp/kﬁﬂfﬁ FIEVE MR ﬁﬁéii& FHEE SR (1):29-32 ©

4. VRFIEE 1986 A LRI A IR VR p.86-97 BRI 4 ajcmfgﬁjgﬂru o

5. BLSRT 1991 PREAIS EVE K ERIERR P S SAE STV R JHE A Frse:
56-58 °

6. ?i,iﬂfiﬁwa;%ﬁm 1994 K F S P 1L F P p18-1~18-28 AR S A R U i&*ﬁfﬁ 778

i 'ﬁ B~ BEIFE > 25U 1996 AR PR p31 ELNIER ST S -

8. dﬂi 1993 { WA I~ B VAR pal47 Ted @?éﬁ%ﬂﬁj‘ﬁ%r“ .
9. Frosfe 1986 Atk ohiRAl f7_ =) 15—(&‘1%5@%5/5%2% IBIGEL 42(4): 383-391 -

10. = ~ i 1992 REREEREART TR 4 IS 2903): 239-250.



62

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

] G L o UK 2 o 1

WP~ Zpidvid ~ HIEVE 1996 PURIE T [l LS T EMIRE S SV RYRT e BB LR
FEA G 50: 11-20 ©

BUERN 1987 ?ﬁ:ztﬁu}iﬁfﬁ’? [ p137-173 [IBSZE 55 -

RESE 1980 7 zh F'J”““Tﬁ?}' F'[HFPEIL[S&PLQH' Iy it ”ﬁ—k gﬂ[ﬁﬂfﬁ—r?@‘“ F)?F_{

¥ -

Aloni, B., T. Pashkar, L. Karni and J. Daie. 1991. Nitrogen supply influences carbohydrate

partitioning of pepper seedlings and transplant development J. Amer. Soc. Hort. Sci. 116(6):

995-999.

Barker, A. V. and H. A. Mills. 1980. Ammonium and nitrate nutrition of horticultural crops. Hort.

Rev. 2: 395-423.

Breteler, H. 1973. A comparison between ammonium and nitrate nutrition of young sugar-beet plants

grown in nutrient solutions at constant acidity. 1. Production of dry matter, ionic balance and

chemical composition. Netherlands J. Agric. Sci. 21(3): 227-244.

Csizinszky, A. A. and D. J. Schuster. 1993. Impact of insecticide schedule, N and K rates, and

transplant container size on cabbage yield. HortSci. 28(4): 299-304.

Csizinszky, A. A. and D. J. Schuster. 1985. Response of cabbage to insecticide schedule plant

spacing, and fertilizer rates. J. Amer. Soc. Hort. Sci. 110(6): 888-893.

Feigin, A. 1990. Interative effects of salinity and ammonium / nitrate ratio on growth and chemical

composition of melon plants. J. Plant Nutrition. 13(10): 1257-1269.

Huber, D. M. and R. D. Watson. 1974. Nitrogen form and plant disease. Ann. Rev. Phytopathol. 12:
139-165.

Ikeda, H. and T. Osawa. 1980. Comparison of adaptabitlity to nitrogen sources among vegetable

crops. II. Growth response and accumulation of ammonium and nitrute-nitrogen by leafy vegetales

cultivated in nutrient solution containing nitrate, ammonium and nitrate as nitrogen sources. J. Jpn.

Soc. Hort. Sci. 48: 435-442.



IR IS R g 63

Effects of Various Nitrogen-form Fertilizers on the Plug
Seedling of Cabbages'

Chein-Wei Chen, Chen-Yang Tai and Yi-Fong Tsai

ABSTRACT

The purpose of this research was to assess the effects of the different forms of
nitrogen fertilizers used on the growth of cabbage in seedling stage of plug. The
experiment was conducted with NH4-N and/or NOs-N fertilizers in different ratio to spray
on the cabbage seedlings. Results showed that on the horticulture characters of cabbage
seedlings using various nitrogen-form fertilizers could cause different effects. After
nitrogen fertilizer was sprayed, the treatment of nitrate (NO;) / ammonium-nitrogen
(NH,4-N) ratio at 0/90 was worse on leaf width in 1.2 cm than the other treatments at 18"
days after sowing recorded. At 22nd days, the treatment of NO3;/NHy4-N ratio at 90/0 had
the best effect on the stem height (2.4 cm), leaf area (5.4 cm®) and shoot dry weight
(31mg). At 26th days, the NO3;/NH;4-N ratio at 90/0 had significant difference on the plant
height (2.8 cm) than the 30/60 ratio (2.4 cm). At 30" days, the treatment with NO3/NH,-N
ratio at 90/0 had the best effect on the horticultural characters, but the 30/60 ratio was the
worst treatment. On the quality of plug seedling, we found the treatment with NO3;/NH4-N
(90/0) ratio had the best effect on the seedling index (0.0296) and G value (3.67), but the
worst one was the NO3/NH,4-N (30/60) ratio treatment. At 22nd and 26™ day, analysis of
the values of media EC and pH, the treatment with NO3;/NH4-N (90/0) ratio could increase
the pH values. The treatment with NO3;/NH4-N (0/90) ratio could maintain the pH values.
On the identification of cabbage seedling disease, the ammonium nitrate fertilizer would
ehance the downy mildew disease occurred. On the seedling blight disease observation,
after artificial inoculation of the pathogen (Rhizoctonia solani AG4) into the peat moss,
the nitrate fertilizer treatment had more infected rate on the primary growing stage, but
the ammonium nitrate treatment had more infected rate at later stage. In summary, the
NO;/NH,4-N fertilizer ratio at 60/30 was the best suitable fertilizer, which could be used
on the cabbage seedling production.

Key words: cabbage, plug seedling, nitrogen fertilizer.
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