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Table 1. Concentration of nitrate in the leaves of ten vegetable species grown on soil with cattle manure.

concentration

Vegetable species Index
8 P (ug/gF. W.)
Garland chrysanthemun( Chrysanthemum spatiosum Bailey.) B 1020 (2833)
Amaranth(Amaranthus tricolor L.) BIZ8 976 (2711)
Pak-choi(Brassica campestris L. var. chinensis) /NE 38 565 (1569)
Spinach( Spinacia oleracea L.) 72 180 (500)
Water convolvulus( Ipomoea aquatica Forssk.) #EZ8 176 (489)
Chinese mustard( Brassica campestris L. Chinensis group ) B8 H R 78 (217)
Chinese celery(Ocnanthe javanica DC.) I3 76 (211)
Rape(Brassica campestris L.Japonica group) {HIZR 63 (175)
Celery(Apium graveolens L.) R 37 (103)
Lettuce( Lactuca sativaL.) & E 36 (100)
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Fig.1.The difference of nitrate level in the leaf of leafy vegetables.
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Table 2.Effect of seeding time and fertilization on nitrate concentration in the leaves of Lactuca
sativa L. and Chrysanthemum spatiosum Bailey.

. Lettuce Garland chrysanthemum
Treatments (ng/g F.W.) (ug/g F.W.)
10/01/94 11/12/94 10/01/94 11/12/94
Chemical fertilizer 5882 790 @ 7576 2 11364 2
Chicken manure 250b 336 62420 9364 b
Cattle manure 36¢ 160 ¢ 1020 ¢ 1056 €
Pig manure 554 150 ¢ 1090 9 14414
Bark compost 39¢ 1054 10909 1116 ¢
pea compost 163¢ 3200 3027¢ 4776 ¢
Mean (Index1) 188(100) 310(165) 3340(100) 4852(145)
(Index2) (100) (100) (1777) (1565)
Difference For Seeding Time 122 1512

Means followed by the same letters in the same column are not significantly different according to
Duncan’s multiple test(p=0.05)
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Fig.2.Effect of Seeding Time on nitrate concentration in the leaves of Lactuca sativa L.
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Fig.3. Effect of Seeding Time on nitrate concentration in the leaves of Chrysanthe-
mum spatiosum Bailey.
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Fig.4. Effect of cattle manure on nitrate concentration in the leaves of three
cultivars of Brassica campestris L. var. chinensis.

EIEE Y =2.22x —192.88, R =0.96
MITEY = 1.25x — 518.88, R2 = 0.82
HEH Y =0.63x — 31.66, R2 = 0.84
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Fig. 5. Effect of cattle manure on yields of three cultivars of Brassica campestris L.
var. chinensis.
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Fig.6.Diurnal variation in nitrate concentration of Brassica campestris L. var. chinensis.
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Fig.7.Diurnal variation in carbohydrate concentration of Brassica campestris L. var. chinensis.

Fructose Y= —0.61x2 + 3.53x —2.97, R2=0.94 Glucose Y= —0.25x2 + 1.70x — 1.41, R2=0.94
Sucrose Y=0.21x2 — 0.82x + 0.64, R2=0.91
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Fig 8. Effect of different fertilizers on nitrate concentration of Brassica campesris L. var.
chinensis and Chrysanthemum spatiosum Bailey.

Pea compost(N=12.6kg/10a); Chemical fertilizer(N=6.4kg/10a); Pig-manure(N =6kg/10a);
Bark compost(N =4.8kg/10a); Chicken-manure(N=4.5kg/10a); Cattle-manure(N= 3.6kg/10a).
Chrysanthemum spatiosum Bailey.(Garland chrysanthemum):Y =374.98x + 2993.52, R2 = 0.0046
Brassica campesris L. var. chinensis(Pak-choi): Y=823.48x + 1288.27, R2 = 0.0446
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Fig 8. Effect of different fertilizers on nitrate concentration of Brassica campesris L. var.
chinensis and Chrysanthemum spatiosum Bailey.

Pea compost(N=12.6kg/10a); Chemical fertilizer(N=6.4kg/10a); Pig-manure(N =6kg/10a);
Bark compost(N =4.8kg/10a); Chicken-manure(N=4.5kg/10a); Cattle-manure(N= 3.6kg/10a).
Chrysanthemum spatiosum Bailey.(Garland chrysanthemum):Y =374.98x + 2993.52, R2 = 0.0046
Brassica campesris L. var. chinensis(Pak-choi): Y=823.48x + 1288.27, R2 = 0.0446



FREMHTRARRERRASEZLE (17)

3. ERERNTERERERRB S R E

Table 3.Effect of different fertilizers on nitrate concentration in the leaves of leafy vegetables.

Concentration{sg/g)
Treatments Garland Pak-choi Lettuce | Spinach Water
chrysanthemum : convolvulus
Chemical fertilizer 7776 @ ’ 5666 2 5992 513a 776 2
Chicken manure 6422° 3339®b 275b 33°b 3320
Cattle manure 1009 ¢ 555¢ 41¢ 198 ¢ 186 ¢d
Pig manure 11014 244 f 584 128 d 172 ¢d
Bark compost 1022°¢ 6854 40° 98¢ 162 d
pea compost 3001°¢ 2445¢ 156 ¢ 201¢ 197 ¢

Means followed by the same letters in the same column are not significantly different according to
Duncan’s multiple test(p=0.05)
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Fig 9. Effect of different fertilizers on nitrate concentration of Lacuca sativa L.,
Spinacia oleracea L., and Ipomoea aquatica Forssk.

Pea compost(N =12.6kg/10a); Chemical fertilizer(N=6.4kg/10a); Pig-manure(N =6.0kg/10a);
Bark compost(N=4.8kg/10a); Chicken-manure(N=4.5kg/10a); Cattle-manure(N=3.6kg/10a)
Lactuca sativa L.(Lettuce): Y=39.79x + 152.70, R2 = 0.0097

Spinacia oleracea L.(Spinach): Y= — 3.015x + 248.84, R2 = 0.0006

Ipomoea aquatica Forssk.(Water convolvulus): Y= — 11.034x + 315.79, R2 = 0.0046
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Effects of Organic Fertilizers on Nitrate
Contents of Leafy Vegetables

Hsiu-Jung , Chang Chien and Wing-Fu Fung

Summary

The nitrate content of the ten leaf vegetables were examined at harvest stage. Results showed
that variations in the nitrate content of vegetable leaves among species were significant. Nitrate
content of the leaf tissue for large-leaf, and open type vegetables species were higher than that of
small-leaf, and erect type species and other stem-type vegetables, such as celery and water convolvu-
lus. Difference in nitrate accumulation among these vegetables varied from 10 to 100 times. The
nitrate content was found lower in the leaves of cultivated vegetables for all compost treatments
when compared with chemical fertilizer treatment.

The effect of cattle manure on accumulation of nitrate in Brassica campestris L. var. chinen-
sis was studied at the rates 800, 1200, 1600 kg /10a. Results showed that the concentration of nitrate
in the plant tended to increase as cattle manures rates was increased. Nitrate accumulation was also
affected by time of seeding due to the different climatic conditions. Nitrate contents in leaves
Chrysanthemum spatiosum Bailey and Lactuca sativa L. seeding in winter season conditions were
significantly higher than that of seeding in autumn season.

Diurnal changes in nitrate content of leaves varies with light intensity and temperature. The
content of nitrate was up to a maximum around 6:00 and decreased towards the afternoon reaching

a minimum at 16:00.
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