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Effect of Various Leaf Removal on the Growth,
Chemical Constituents in
Stems and Hormones Level in Shoot Apices in Eggplant

Huining Lou and Toru KATO
Laboratory of Vegetable Crop Science, Faculty of Agriculture

Abstract : Effect of various leaf removal on the growth, chemical constituents in stems
-and hormones level in shopt apices in eggplant were examined to study the production and
distribution of hormones.

Leaf removal, especially removal of mature ones inhibited the growth of egglant with less
fresh weight and dry weight of leaf, stem and root, .and leaf area.

Carbohydrates, insoluble nitrogen in stems was incfeased by removal of immature leaves,
but decreased by removal of mature ones. Seedlings with smaller S/R value contained
more total sugar and insoluble nitrogen in stems.

Cytokinin content in shoot apices was increaséd by removal of either immature leaves or
mature leaves compared with that of untreated control. Removal of mature leaves resulted
in an increase of gibberellin-like substances ana' decrease of indoleacetic acid and abscisic
acid in shoot apices. conversely, removal of immature leaves decreased the gibberellin-like
substances content and increased the indoleacetic acid and abscisic acid content in shoot
apices. There was a negative correlation between S/R value and abscisic acid or in-
doleacetic acid content, and a positive correlation between S/R value and gibberellin-like
substances content in shoot apices. Seedlings with more total sugar and insoluble mtrogen
in stems contained more abscisic acid and indoleacetic acnd and less glbberellm like subst

ances in shoot apices.
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Table 1. Composition of nutrient solution '

) N _ mineral nutrient '
Chemical salts used .
- concentration. (mg/ ¢ )

NH,NO; - N 200
NHHPO, P 200
K-HPO, - K 200
~ Mg(NO3)2* 6 Hz0 Ca - 80
" Ca(NOs)z* 4'H0 Mg 24
ZnS04° 7 H20 . Fe 1
NazMoO,- 2 Ho0 "' B 0.5
MnClz* 4 Hp0 o ~ Mn. ‘0.5
CuS04° 5 H,0 ' " Cu 0.2
H3BO; . Zn 0.05
CioHiNoOsNaFe' 3H,0 Mo . 0.05
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Table 2. Effect of various leaf removal on the growth and partitioning percentage of dry
matter of seedlings’

Treatments Leaf area " Leaf weight(g) Stem weight(g)
Fertili L
Clevel | Removed  (em) FW DW ' FW pW

Low level Control  880.7d¥ 28.571¢c
IL 404.4a 15.288b

"AL 488.9b 15.204 b

ML 537.3¢  11.564a

High level Control 986.7d 30.295¢
IL 427.7a 16.188b

AL 505.3b 15.891b

ML 593.2¢ 13.029a

.452 ¢ (50.9) b 18.102¢ 1.299c (27.0) a
.519b  (47.9)a 11.910b 0.835b  (27.0)

.401b  (51.0)b 10.570ab 0.754a2 (27.5)
.184a (53.4)c  9.049a 0.6862 (31.0)
654¢  (50.7)c 20.671d 1.459c¢ (27.9)a
609b (45.5)a 13.394c 0.984b (27.8) a
.540b  (49.1) b 12.028b 0.922b  (29.4) b
.267a (52.2)d 10.109a 0.773a (31.9) ¢

a
b
c

— = = DN | = = = N

Root weight (g )
S/R

FW DW
13.800d 1.064d (22.1) ¢ 1.221b
8.119¢ 0.795¢ (25.1)d 1.073a
6.267b 0.502b (21.5)b 1.273c¢
3,532 0.345a (15.6)a 1.989d
14.82%6d 1.124d (21.4)b 1.298b
11.660¢  0.044c (26.7) ¢ 1.0422
7.480b 0.676b (21.5)b 1.364c
37462 0.385a (15.9)a 2.010d

£ IL. immature leaves removal ;: AL, alternate feaves removal ; ML, mature leaves removal.Values in parenthesis

indicate the partitioning percentage of dry matter.
¥ Mean separation within columns by Duncan's multiple range test, 5 %.
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Table 3. Effect of various leaf removal on the chemical constituents in stem of seedlings

(mg/ g, FW)?
Treatments Reducing Non}- Total Starch .POl: . To;al Soluble I[ni)l Total /N
Fertilizer Leaves reducing tarch saccha. carbo- soluble
level removed SUBAT  gygpar  SUBAT rides hydrates MITOBEN piyrogen Ritrogen

Control 1.913 2.671 4.58¢ 1.481 6.934 11.518 1.133 1.008 1.941 5.934

Low IL 2.346 2.312 4.658 1.655 7.247 11.905 1.039 1.142 1.981 6.010
level AL 1.559 1.983 3.542 0.943 5.264 8.806 1.360 0.926 2.086 4.222
ML 1.200 1.450 2.650 0.676 3.960 6.610 -1.589 0.734 2.123 3.114

Control 1.761 2.446 4.207 1.474 7.005 11.212 0.884 0.962 1.846 6.074

High L 2.250 2.097 4.347 1.656 7.163 11.510 0.790 1.105 1.895 6.074
level AL 1.647 1.806 3.453 0.973 5.394 8.847 1.097 0.870 1.967 4.498
ML 1.249 1.249 2.498 0.852 4.328 6.826 1.381 0.636 2.017 3.384

‘IL. immature leaves removal ; AL, alternate leaves removal : ML, mature leaves removal.

Table 4. Effect of various leaf removal on the hormones levels in shoot apices of seedlings®

Treatments CK GAs (GA equiv.) ABA IAA

Fertilizer  Leaves
level  removed #g/FW pg/plant ug/FW  pg/plant ug/FW  pg/plant  ug/FW  ug/plant

Control  3.546 0.171  0.394  0.019  9.519 0.459  5.080 0.244
Low L 11.398 0.538  0.182  0.009 9.789  0.462  8.496  0.400
Jlevel AL 8.104 0.375 0.206 0.010 8.302 .0.038 6.989  0.323
ML 4.502 0.169° 0.605 0.023 °'6.003 0.225 2.001 0075
Control  3.141 0.128  0.52¢ 0.021  7.782  0.318 4.755  0.19
High IL  10.555 0.543  0.264 0.014 7.966 0.410 7.897  0.406
level AL 8.435 0.417 0.342  0.017 6.363 0.315 5.973  0.295
ML 3.660 0.156  0.806 0.03% ~ 4.568 ~ 0.195 1.835  0.080

" “IL. immature leaves removal ; AL, alternate leaves removal ; ML, mature leaves removal.
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Fig. 1. R_elation between the chemical constituents in stems and the value of stem weight to
root weight (S/R). * % significant at 1 % level.
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Fig. 2. Relation between the hormones level in shoot apices and the value of stem weight to
root weight (S/R). * %, significant at 1 % level.
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Fig. 3. Relation between the chemical constituents in stems and the hormones level in shoot
apices. CK, cytokinin ; GAs, gibberellin-like substances ; ABA, abscisic acid ; [AA,
indoleacetic acid ; *, % %, significat at 5 %, 1 % level, respectively.
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