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The Physiological Study on the Quality of Seedlings in Eggplant
Il . Effects of Soil Moisture and Fertilizer Application Level

Hummg Lou and Toru KATO
Laboratory of Vegetable Crop Sczence Faculty of Agnculture

" Abstract : Effect of soil moisture and fertlhzer apphcatlon level was studled in relatnon to
the chemical constituents in stem and hormones level in shoot apices to c]arxfy the physmlo
gncal characteristics of eggplant seedlings which could produce hxgher yield. _

1) Growth of seedlings was promoted under medium soil moisture or htgh fertlhzer ap-
plication condition. However, smaller S/R value was obtained on the seedlmgs
grown under low soil moisture or low fertlhzer application condltlon

2) More carbohydates and nitrogenous compounds in stem was contalned on the seed!-
ings grown under low soil moisture or low fertilizer apphcatlon condition than those'
grown under high soil moisture or high fertilizer application condition. S/R‘ value
closely correlated to total sugar or insoluble nitrgon contents in stem

_3) Higher level of cytokinin, abscisic acid and mdoleacetlc acid and lower level of gib-
berellin-like substances were detected in the shoot apices of seedlings grown under’
lowsoil moisture or low fertilizer application condition. Thére were a hegati\;e cor-
relation between S/ R value and cytokinin /-gibberellin-like substances ratio (CK/
GA),and a pOSlthE correlation between S / R value and gnbberellm -like substances

./ abscisic acid ratio (GA / ABA). ' ' '

4) From above-mentioned results, it may be concluded that seedlings with smaller S/ R
value physiologically contained more total sugar and insoluble nitrogen in stem, and ‘
more cytokinin, abscisic acid and indoleacetic acid, and less gibberellin-like subst-

ances in shoot apices.
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Table 1. Effect of soil moisture on the growth and partitioning percentage of dry matter of

seedlings®
Treat- Leaf area Leaf weight( g ) Stem weight (g ) Root weight( g )} S/R
ments (e Fw DW FW DW FW DW

Low 328.92Y10.560a 1.657a (56.2)b 6.5002 0.646a (22.0)a 6.752a (.642a (21.8) ¢ 1.0072
Medium 514.0b 17.400¢ 2.350¢ (53.0) a 12.667¢ 1.143¢ -(25.8) b 10.667¢ 0.938b (21.2)b 1.219b
High 329.3a 12.000b 1.760b (52.9)a 8.400b 0.893b (26.8)c 7.320b 0.675a (20.3)2 1.323¢

* Values in parenthesis indicaté the partitoning percentage of dry matter.
¥ Mean separation within columns by Duncan’s multiple range test. 5 %.

Table 2. Effect of soil moisture on the chemical constituents in stem of seedlings (mg/g,

Treatments Reducing Non- Total Poly- Total  Soluble In- Total
(soil reducing Starch saccha carbo- . soluble /N
moisture)  suger suger suger rides hydrates nitrogen nitrogen nitrogen

Low 2.414 4.291 6.705 1.939 9.732 16.437 0.918 1.614 2.532 6.492
Medium 1.614 3.515 5.129 1.701 8.902 14.031 1.028 1.499 2.527 5.552
High 1.378 2.592 3.970 1.836 9.014 12.981 1.161  1.152  2.313 5.612
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Table 3. Effect of soil moisture on the hormones levels in shoot apices of seedlings

Treatments (soil moisture)

Hormones Low Medium High

uglg, FW  ug/plant  ug/g, FW  pg/plant  pg/g, FW  pg/plant

CK* 5.820 0.195 4.704 0.197 4.023 0.171
GAs 0.239 0.008 0.301 0.013 0.287 0.012
ABA 15.453 0.518 10.455 . 0.437 10.903 0.464
IAA 13.810 0.463 13.096 0.548 10.627 0.453

*CK, cytokinin ; GAs, gibberellin-like substances (GAjequiv.) ; ABA, abscisic acid ; IAA, indoleacetic acid.
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Table 4. Effect of fertilizer application level on the growth and partltlomng percentage of
- dry matter of seedlings®

Treatments  Leaf Leaf weight(g) Stem weight(g )" © Root weight(g)
(fertilizer  area : .= - S/R
level) (crf) FW ‘DW FW DW FW DW

High level 835.60¥28.100b 3.674b (53.7) 2 18.200b 2.060b (30.0) b 11:700a 1.110b (16.3)a 1.845b
Low level 560.42 19.100a 2.345a (53.5)a 11.6672 1.1182 (25.5)a 11,1302 0.913a (21 0) b 1.210a

*Values in parenthesis indicate the partitioning percentage of dry matter.
¥ Mean separation within columns by Duncan's multiple range test, 5 %.

Table 5. Effect of fertilizer application level on the chemical constituents in stem of seedl-
ings {(mg/g, FW)

Treatments Reducing Non-  Total Poly-  Total Soluble In- Total
fertilizer reducing Starch  carbo- carbo- soluble
level) suger  suger suger - hydrates hydrates nitrogen nitrogen nitrogen

High level 1.210 2.094 3.304 1.006 6.421 9.725 1.043 0.847 1.890 5.146
Low level 1.471 3.902 5.373 1.711 8.947 14.326 1.114 1.423 2.537 5.644
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Table 6. Effect of fertilizer apphcatlon level on the hormones
levels in shoot apices of seedlings

Fertlllzer level

Hormones High level '. A Low level

#g/g, FW  pg/plant  pg/g, FW  ug/plant

cK* 4.065 0.155 . 4.730 0.186
GAs . 0.519 0.020  0.313 0.013
ABA 7.568 0.289 9.449 0.371
IAA 9.905 0.378 13.144 0.516

*CK, cytokinin ; GAs, gnbberelhn like substances (GA;z equnv)
ABA, abscisic acid ; IAA, indoleacetic acid.
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Fig. 1. Relation between the chemical constifuents in stem and the value of stem weight to
root weight (S/R). %, significant at 5 % level.
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Fig. 2. Relation between the hormones level iz shoot api_ées and the value of stem weight to
root weight (S/R). ‘
CK, cytokinkin ; GAs, gibbere]lin-like substances ; ABA abscisic acid ; IAA., in-
doleacetic acid ; * %, significant at 1 % level.
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Fig. 3. Relation between the hormones balance in shoot apices and the value of stem weight
‘ to root weight (S/R). .
" CK, cytokinin ; GAs, gibberellin-like substances ; ABA, abscisic écid ; TAA, in-
doleacetic acid: % ,% % significant at 5 %. 1 % level, respectively.
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Fig. 4. Relation between the chemical constituents in stem and the hormones level in shoot
apices. CK, cytokinin; GAs, gibberellin-like substances; ABA, abscisic acid; IAA,
‘indoleacetic acid; %, * % significant at 5 %, 1 % level, respectively.
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