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Table 1 Fffects of Ca concentration in nutrient solution on the growth and development of lettuce
Ca . . ) Percentage of ;. .
Leaf Leaf fresh Leaf dry Root fresh Root dry Chl. Yield Tipbuarn
(mge L™ shape s mass mass mass R/T 1 dry mafter 2
number . . o o (mgeg™ M) (%) (kg*m™%) (%)
mtio  (gplan™’) (goplan™’) (g plant”™ ) (gplant™") (%)
Control 1% 1.39a 87.2a 3.92a 5. MA 0. 239A 6.5a 0.85A 4. 4% 2 180A  62.8A
80 23a 1.30a 112.6b 4. 83b 8. 47C 0.361cC 7.52b 1.23B 4. 30a 2.815B 12. 6B
160 23a 1.22b  118.3b 5.26b 9. 15C 0.397¢ 7.7b  1.26B 4. 44a 2.958B 9.7B
240 22a 1.19b RN. 4a 4. 05 6.91B 0. 272bA 7.5b 1.19B 4. 3% 2. 310A 8.98
2.2 Ca
Ca ’
2 R Ca N P Ca ,
Ca , Cal60 mg/L. 240 mg/L Ca
-1
Ca 80 mg°L , K , Mg ; Ca ,
K Mg Ca , , .
2 Ca
Table 2 Effects of Ca concentration in nutrient solution on the contents of nutrient elements in lettuce plants
Ca Top (% DM) Root (% DM)
(mge L~ 1 NOs N PO; P K Ca Mg NOs N PO; P K Ca Mg
Control 5. 63a 0.96a 7. 78 0. 12A 0. 48a 4.95a 0. 83a 6. 54a 0. 15A 0. 35a
80 6. 18a 1.05a 9.26h 1. 3B 0. 62b 5.27a 0.94a 8.7 0. 81B 0. 5lc
160 6. 2a 1.02a 8 35 1. 48C 0. 60b 5.39a 0. 89a 7.58 1.35C 0. 46bc
240 6. Ma 0.99a 7. 83 1.54C 0. 54b 5.02a 0. 86a 6. 60a 1. 67D 0. 40ab
2.3 Ca
-1
Ca 80 mgl ' NFT , (7 4 ) (7 10 )
(7 16 ) 6 . Ca , (1
s Ca , Ca ,
Ca s Ca 1,

9 15 23 , Ca 0.52 0.31 0.12
mge L' Ca , Ca Ca
2.4 N Ca

Ca 80 mg°L” ', N 12 mmol* L~ , 4
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Fig. 1 Variation of Ca content in lettuce leaves of different position
3 Ca
Table3 Effects of Forms of N on Ca contents in lettuce plants
. Ca Ca content (% DM)
NH,*-N: NOs~ N ,
Outer leaves Mid leaves Inner leaves Roots
120 1.73aA  (60.5%) 0.95%A (53.4%) 0.24aA  (42.9%) 1.06aA  (56.1%)
75 2.25bA  (78.7%) 1.26bAB (70.8%) 0.31abA  (55.4%) 1. 37bAB (72.5%)
57 2.58bAB  (90.2%) 1.41bB  (79.2%) 0.42bBC (75%) 1.58cB  (83.6%)
a1 2.86¢cB  (100%) 1.78C  (100%) 0.56¢C (100%) 1.89dC  (100%)
NFF Ca bl Ca 2
’ ’ ’ Ca N Ca
Ca s
(6] Fe , ,
Fe s Ca
2 Ca 2 2 2
’ Ca 9 Ca N Ca
(7)
, Ca N P K* , Ca
( ATP ) , K+ [8]7 K+ : ,
K* ©  Ca K*
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Effects of Calcium on Nutrient Absorption and Growth and Development of
Lactuca sativa var. longfolia Lam. in Nutrient Film Technique Culture

Fan Shuangxi' and Ito Tadashi’
( 'Department of Horticulture, Bejing Agricultural College, Bejing 102206, China; ’F aculty o Horticulture, Chiba University,
Matsudo 271- 648, Jgpan)

Abstract: Mutual relations between calcium (Ca) and other main elements and the effects of Ca on the growth
and development of lettuce in NFT culture were studied. Results showed that Ca deficiency resulted in a reduction of
Chlorophyll, an increase in the incidence of tipbum and a decrease of both fresh and dry weigh, all these changes
are the major reasons of low yield and bad quality. During the mid and later growing period, Ca disturbance was
easily appeared in inner leaves of plant. Assimilation of potassium (K) and magnesium (Mg) was retarded by ex-
cessive Ca, while that of nitrogen (N) and phosphor (P) was little affected. Ca was less effedive if the proportion
of NHZ -N in nutrient solution was increased.
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