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Effects of NO;—N:NH,—N Ratio and Elevated CO,
on Growth and Quality of Lactuca sativa L.
in Nutrient Film Technique
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Abstract

Crisphead lettuce(Lactuca sativa L..) was grown in NFT to investigate the ef-
fects of NO;—N and NH,—N ratio in nutrient solution and elevated CO, treat-
ment in the crisphead lettuce growth. This experiment has been conducted
under three different ratios of NO3—N:NH4—N(100:0, 75:25, 50:50) with
two CO, concentration (control, 1500ppm).

The results are as follows;

1. In the case of not controlling pH and EC in nutrient solution, pH was
gradually increased in NO;—N:NH,—N=100:0 treatment but rapidly de-
creased In the nutrient solution

2. Daily changes of NO;—N and NH,—N were observed without controlling
the nutrient solution. In the treatments of NO;,—N:. NH,—N ratios were 75:25
and 50:50, NO;—N absorption rates were 27.7% and 26.1%, while NH,—
absorption rates were 87.9% and 71.2%, respectively.

3. There was little differences in total nitrogen of leaves. However phosphor-
us, potassium, calcium and magnesium contents were highly shown in the
treatment of CO, 1500ppm and 100:0 ratio of NO;—N:NH,—N.

4. Higher CO, assimilation rate was shown in plants grown under CO,
1500ppm and 100:0 ratio of NO;—N:NH,—N. It dropped significantly with the
increase of NH,—N rates in nutrient solution.

5. Fresh weight, leaf number, root length and root weight of crisphead let-
tuce were far better in the treatment of CO, 1500ppm and 100:0 ratio of NO,
—N:NH,—N. Growth differences by CO, elevation were not shown in other
NO;—N:NH,;—N treatments.

6. The highest nitrate contents of leaves were shown in NO;—N single treat-
ment but shown the lowest vitamin C contents. Nitrate contents of leaves were
decreased by CO, but the effect was slight treatment.
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Table 1. Components of the nutrient solution for crisphead lettuce in NFT.

Treatment Concentration of macronutrients
CO, concentration NO;—N : NH,—N
. (me/ £)

(ppm) ratio
100:0 12 0 4 8.3 5 2
Control 75:25 9 3 4 8.3 5 2
50:50 6 6 4 8.3 5 2
100:0 12 0 4 8.3 5 2
1500 75:.25 3 4 8.3 5 2
50:50 6 6 4 8.3 5 2

Bk ¥ ZWES 53S0 ternary solu-
tion(HNO;:H,S0,:HCI0,=10:1:14 V/V)o &
%4 335l atomic absorption spectropho-
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Fig. 1. Daily change of pH in nutrient solu-
tion at different  NO;—NINH,—N
ratioc and CO, concentration.(Nutri-
ent solution was not controlled in
measuring period).
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Fig. 2. Daly change of EC in nutrient solu-
tion at different NO;—NINH,—~N
ratio and CO, concentration.(Nutri-
ent solution was not controlled in
measuring period).
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Fig. 3. Change of NO;—N contents in nutri-

ent solution during the cultivation
period (Nutrients solution was not
controlled in measuring period).
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Fig. 4. Change of NH,—N contents in nutri-
ent solution during the cultivation
period{Nutrients solution was not
controlled in measuring period).
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Table 2. Absorption rate of NO,—N and NH,
—N in nutrient solution during the
cultivation period(Nutrients solution

was not controlled in measuring

period).
Treatment NO;—N NH,—N
CO; concen- NO;—N:
tration NH,~N %
(ppm) ratio
100:0 94.0 —
Control 75:25 26.7 85.7
50:50 31.0 56.1
100:0 95.6 —
1500 75:25 28.7 90.0
50:50 33.3 62.7

2eiu, 2 APAE He mus ge
AYE wolA: Pok=dl, NH~Ng o]
FAA%el we} Cast Mg@rae astgliu,
NH,—~Ne} ugo] Zrbetolx Pst N e
& FobakA gk olRe kR Puag
o &% zolelyl Mk NH,—Ne| w]go]
Fohgol wel WS pHrb A shshel m
b REET s $40b BEse 7}
§ e gepol WA Uehd Ao mald.
e ¥ 559 9 ATAT U9 komS
A% A3}E E 301 Jehdch CO, 1500

—125—



@+ Z o) I NFTAHA A COAlG3t i3 e] NO,NHu &0 A7459 A% 4 A v+ 9

Table 3. Effects of NO;—N:NH,—N ratio and CO, concentration on CO, assimilation rates the

mineral contents of crisphead lettuce leaves

at 68days after sowing(Light intensity

667 £ 70 umol/m?/s, Leaf temp. was 35.4°C).

Treatment Stomatal CO. T—-N P K Ca Mg
CO, NOail.\IHd resistance assimilation (% /dry wi.)

(ppm) (ratio) (s/cm)  (pmol/m%/s)

100:0 0.535 10.80c 3.73a? 2.17a 8.78a 0.77ab  0.40a

Control 75:25 0.782 8.29cd 3.72a 1.32bc  4.18c¢ 0.50c 0.25¢

50:50 1.023 4.74e 3.75a 1.12¢ 2.94d 0.40d 0.21d

100:0 0.309 18.99a 3.93a 2.31a 9.06a 0.82a 0.40a

1500 75:25 0.467 15.68b 3.95a 1.54b 5.70b 0.69b 0.31b

50:50 0.497 6.99d 3.82a 1.08¢ 2.89d 0.34d 0.20d

“Means seperation within columns by duncan’s multiple range test at 5% level.
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Table 4. Effects of NO;—N:NH,—N ratio and CO, concentration on growth and quality of
crisphead lettuce at 68days after sowing.

Treatment Top Root
Fresh wt. Dry wt. Fresh D t. | Nitrate | Vitamin C
CO, NO,:NH,| No.of resh wt. Dry w Length res ry w itrate | Vitamin
: wt. (ppm) |(mg/100g)
(ppm) (ratio) | leaves (g/plant) (cm)
(g/plant)
100:0 26.0b 267.6b2 11.6b 60.1a 27.9b 2.20a 5016a 7.3¢
Control 75:25] 25.7b 107.3¢ 6.57cd| 29.9b 20.7¢ 2.11a 3489b 8.4b
50:501 22.5¢ 54.0d 4.74d | 19.5¢ 13.9d 2.01a 872¢ 9.6a
100:0 29.7a 346.6a 15.06a | 54.5a 37.9a 2.21a 4825a 5.7¢
1500 75:25| 26.3b 116.4¢c 7.41c | 22.2¢ 25.2bc  2.09a 3157b 7.4b
50:50] 22.3c 64.9d 5.64d | 21.2¢ 15.2d 1.97a 790c 8.6a

“Means seperation within columns by duncan’s multiple range test at 5% level.
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