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Effect of Hormone Treatments on the Growth, Mineral Elements ‘
and Hormones Level in Xylem Sap in Eggplant Seedlings

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

Abstract : This paper reports the effect of hormone application on the growth, mineral ele-

ments and endogenous hormones level in xylem sap in eggplant seedlings.

1) Application of 10 ppm BA to root zone prométed the leaf growth. Foliage application of
20 ppm GAjs remarkably bromoted the elongation of stem followed by a larger S/R
value. Foliage application of 1 ppm IAA prombted ‘seedling growth, especially the root
growth, resulting in a smaller S/R value.

2) .BA treatment induced a higher concentration and flux of mineral elements except P and
Fe in xylem sap. Foliage application of GAg inhibited exudation rate and reduced flux
of minerals except K, Cu in xylem sap. [AA treatment increased the rate of xylem ex-
udation with a high concentration of mineral elements. . _

3) Cytokinin was increased by IAA treatment. GA3 treatment resuited in a decrease in
cytokinin level in xylem sap. The cytokinin level in xylem sap was closely correlated
with root weight. o

4) GAj treatment reduced the gibberellin—like substance level.in xylem sap. The highest
gibberellin level was found in IJAA—treated seedlings. :

5) Abscisic acid increased by IAA treatment and reduced by BA or GA3 treatment.

" 6) No indoleacetic acid was detected in the IAA—treated seedlings. Lower indoleacetic
acid level was recorded in the GAsz—treated seedlings. .

7) From above—mentioned results it may ‘be concluded that foliage application of IAA

should produce smaller S/R seedlings with higher exudation rate of xylem sap which

contained higher'level of hormones and mineral elements.
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Table 1. Composition of nutrient SOlUthﬂ

] ' .mnneral-nutrient
Chemical salts used Lo .
concentration ,(mg/ ¢ ).

NH,NO; . SN 200,"
NHHPO, P 00
KHPO, -~ Sk 2o
Mg(NOy,  6H0.  Ca 80 .
Ca(NO3)z- 4H0 Mg 7 24)
ZnSO4+ 7 Hz0 S Fe 10
Na;MoOs* 2 H,0 B 0.5
MnClz* 4 Ho0 o Mn 0.5 °
CuSQ,4* 5 H0 Cu 0.2
H3BOs o Zn 0.05

CyoHnNzOsNaFef 3 Hzo Mo ’ 0.05
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Table 2. Effect of hormones treatments on the growth and partitioning percentage of dry
matter of seedlings®

Leaf area Leaf weight (g) Stem weight (g )
(cnf) FW - DW : FW DW

Treat-
ments ) . .
BA 10ppm 1074.8b%¥ 41.563bc  3.969bc  (45.7) b  32.2502 2.938a (33.8) b
GA320ppm 1034.1a  36.5002 3.500a (40.6) a - 38.375b 3.781b (43.4) ¢ -
IAA lppm 1092.8¢c  43.375¢ 4.102 ¢ (45.8) b  31.6882a 2.906a (32.5) a
Control '1069.9b  40.367b 3.8330b, (45.5) b  31.067a 2.854a (33.9) b

Root weight (g)

FW DW ‘
27.933b 1.781b (20.5) b 1.649b
17.187a  1.375a  (16.0)a  2.725¢
30.625¢ 1.é44C (21.7) ¢ 1.495a
27.000 b 1.733b (20.6) b 1.646 b

* Values in parenthesis indicate the partitioning percentage of dry matter.

S/R

¥ Mean separtion within columns by Duncan’s multiple range test, 5.%.
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Table 3. I(Effect )of hormones treatments on the mmera] elements concentration in xyle sap
ppm

Treatments NO;—N NH—N T—N P K Ca Mg Fe Mn Cu 2n
BA 10ppm 213.9 17.0 678.5 61.5 266.5 85.7. 34.7 0.194 1.357 0.073 0.616
 GAs20ppm  212.5 13.9 666.6 72.4 400.6 86.7 33.5 0.141 1.320 0.077 0.613
IAA lppm 218.9 16.9 703.0 75.1 273.9 .77.7 34.6 0.238 1.140 0.087 0.557

Control ~ 190.0 15.2 655.5 69.1 256.2 74.6 28.5 0.250 1.207 0.062 0.636

NEINWTFZREN L DEEMLST D RU7 ) ORBBLR T OMBESE, 7 Eo7RE
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Table 4. Eff/ec(; of) hormones treatments on the flux of mineral elements in xylem sap (mg/
P/10h

X 1/1000
~ Fe Mn Cu Zn
BA 10ppm 3.850 0.306 12.213 1.107 4.797 1.543 0.625 3.492 24.426 1.314 11.808
GA320ppm  3.056 0.200 - 9.586 1.041 5.761 1.247 0.482 2.028 18.982 1.107 8.815
1AA 1ppm 4.021 6.310 12.914 1.380 5.031 1.427 0.636 4.371 20.941 1.598 10.232
Control 3.390 0.271 11.694 1.233 4.571 '1.331 0.508 -4.460 21.533 1.106 11.346

Treatments NO;—N NH,—N T—N P K Ca Mg

4. KRBEBBERORLELDBEEER WFNOAVECRERICBENTS, KR EE
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1=VOERIRINLT7F= ‘/&U»fzb—)lxﬁ’ﬁﬁ&ﬂﬂklofgmcb FEISA v M=V EERE
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Table 5. Effect of hormones treatments on the cytokinin concentration and flux in xylem

sap ‘
Xylem exudation Cytokinin Conc. Cytokinin flux
Treatments : .
rate (mé/P/h) (ug t—Zeatin /me) (ug t—Zeatin/P/h)
BA 10ppm 1.800 . 0.033 0.059
GA3 20ppm 1.438 ' 0.030 0.043
IAA 1ppm 1.837 0.050 - 0.092

Control 1.784 0.026 0.046
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Tab1e6 Effect of hormones treatments on the gxbberellm like substances concentration
and flux in xylem sap

Xylem exudation GA, conc. GA, flux
Treatments .
rate (mé/P/h) {2g GAjequiv./1000m¢) (g GAjequiv./ P/1000h)
BA 10ppm 1.800 0.522 0.940
GAs 20ppm 1.438. 0.615 0.884
IAA 1ppm 1.837 0.674 1.238
Control 1.784 0.508 0.906

RYVVNTFZVRUIRLY YRBRTRT 79V v BOBEINMBR L VEL, 1 F-
BRLMER TIT7 73 Y v EBOBENE, HBRO#W2MEL R T, 7, BREPOT 7
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Table7 Effect of hormones treatments on the abscisic acid concentration and flux in

xylem sap
Xylem exudatioﬁ ABA conc. : ABA flux
Treatments :
rate (m¢/P/h) (pg /mt) (ug/P/h)
BA 10ppm 1.800 0.0182 0.0328
GA; 20ppm 1.438 0.0162 0.0233
IAA 1ppm 1.837 0.0559 - 0.1027

Control 1.784 } 0.0209 0.0373

RYDLVTF /MBI L Y BREPOAL » F-VEEEOBEIXMEBR L ED LN, KTy
NRLY U EBIZE DA v = VERRSBE I BRE L VBT L. —H4 ¥ F—VEEERBRIC L D i
WiEHRDA v F— VEEBE S RASTEEIEL, M TE L b o7 (Table8), '

Table 8. .Effect of hormone treatments on the indoleacetic acid concentratlon and flux in

xyiem sap
Xylem exudation IAA conc. IAA flux
Treatments :
rate (m¢/P/h) (pg /mt) (pg/P/h)
BA 10ppm 1.800 0.0320 - ©0.0576
GA; 20ppm 1.438 0.0123 ©0.0177
IAA 1ppm 1.837 trace trace
Control - 1.784 0.0250 . 0.0446
# £
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