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Influence of Nltrogen Form on Cytokinins in Xylem Exudate
of Solanaceous FI’Ult Vegetables A
“'Lingfeng'ZHONC and Toru KATO ‘ ‘
Laboratory of Vegétable Crop Science, F aculty of Agriculture' )

Abstract : Tomato cv. ‘Fukuzyu No. 2", eggplant cv. Hayabusa and sweet pepper cv Shm
saklgakemxdon were ‘grown in sand culture under vmylhouse conditions in ofder to clarxfy
the species differences in the effect of various concentration ratios of N03 N to NH4 N on
cytokinins-in xylem exudate as related to the top growth. .

1. Tentative identification of cytokinins present in all xylem exudates using High Per-
formance Liquid Chromatography revealed the présence of adenine, trans-zeatin. cis-
zeatin. zeatin riboside, N6 — [A% — isopentenyl] adenine (2 iP ) and N®— [&%—

) isopentenyl]' adenine riboside (2 iPA ). It was shown that the concentrations of cis-
zeatin and zeatin ribosidelin xylem exudate of eggplant and sweet pepper were high- .
er than tomato; but trans-zeatin was the highesl in tomatp. followed by eggplant and
sweet pepper. ' - . S

2. The concentrations of cis-zeatin, zeatin riboside and 2 iPA were not affected in
xylem exudate of plants grown under various concentration ratios of NO3—N to NH4
—N. Howerver, when NHs— N was over 70% in the nitrogen ratio, adenine concen-
tration increased and conve‘rsely‘ concentrations of trans-zeatin and 2 iP decreased,
especially in tomato.

3. There was found a significant positive correlatlon between the amount of trans-
zeatin in xylem exudate-and top dry weight while other cytokinins were not.

4 . From these results, 1t may be yielded that ,the' to.p growth is greatly affected by

3

trans-zeatin in the xylem exudate from root.
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| Xylem exudate I

adj. to pH 8.0 with 1 N NaOH
[ filter )
ext: with n—butanol thrée times

1
[_Butanol fraction | ° [Aqueous fraction ]
(discard)

evap. to dryness at 40° C in vacuo

dissolve with water/acetonitrile
(50 : 50 v/v)

fiter with membrene filter

Determined by High
Performance Liquid i

Chromatography ( HPLC_)j' .

Fig. 1. Flow diagram for extraction and partition of cytokinin-like substances from xylem
exudate.
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Fig. 2. Separation of standard cytokinins by reversed-phase High Performance Liquid
Chromatography ( HPLC ). Column : Shim-pack CLC ODS ; injected amount : 10 pl
of mixture solution containing that Ade, T—Z. C—2Z, ZR, 2iP and 2 iPA were 10
ppm, respectively ; solvent A was acetonitrile with 1 % acetic acid (v/v) and sol-
vent B was distilled water with 1 % acetic acid { v/v ) ; elution conditions : flow
rate 1.6 ml/min with a 35 min gradiant, starting with 4 % solvent A (in solvent B
), 8 % solvent A until 10 min, ending with 33% solvent A. Ade=adenine ; T—Z2=
trans-zeatin, C —Z =cis-zeatin ; ZR=zeatin riboside ; 2 iP=N%— (A%—[sopentenyl

) adenine ; 2iPA=N%— ( &A%—isopentenyl ) adenine riboside.

Table 1. Influence of wave length on detection sensitivity of standard cytokinins by High
Performance Liquid Chromatography (HPLC)

Cytokinin Peak area

Cytokinin
. . content { zg ) 254nm 265nm
Adenine . 0.1 . 12248 8935
Trans-zeatin 0.1 6257 7708
~ Cis-zeatin 0.1 3986 . 4679
Zeatin riboside 0.1 5941 5923
2iP 0.1 3740 . 4899

2iPA 0.1 - 5625 5713

2iP : N*— [&2—isopentenyl] adenine :
2iPA : N8~ [A%—isopentenyl] adenine riboside
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Fig. 3. Separation of butanol extracts in xyleh gxudate of solanaceous fruit vegetables by
reversed-phase High Performance Liquid Chromatography ( HPLC ). Column : shim-
pack CLC ODS ; injected amount : 10 £l of sample solution ; solvent A was acetoni-
trile with 1 % acetic acid (v/v ) and solvent B was distilled water with 1 % acetic
acid (v/v ) ; elution conditions : flolw rate 1.6 ml/min with a 35 min -gradiant,
starting with 4 % solvent A (in solvent B ). 8 % solvent A until 10 mins, ending
with 33% solvent A. Ade = adenine ; T—Z = trans-zeatin ; C—Z = cis-zeation ;
ZR = zeatin riboside ; 2iP = N®— (Azr—isop'entenyl,) adenine; 2iPA = Nf— (A2
—lsopentenyl’) adenine riboside. ' o
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Table 2. Influence of concentration ratios of nitrate nitrogen to ammonium nitrogen on the
cytokinin concentration of xylem exudate in solanaceous fruit vegetables .

R -
: NH;—N , uglt _
Tomato 10:0 14.31 - 12.23 10.30 ' 16.50 8.92 560
7:3  14.23 12.46 1182  16.26 9.94 5.26
5:5 15.63 13.01 10.85 17.45 8.83 5.23
3:7 21.40 9.02 9.86 18.71 6.54 5.06
0:10  26.20 7.20 10.06 17.21 4.10 5.15
Eggplant  10:0 42.40 6.10 20.96 49.26  15.21 9.85
7:3 41.03 6.26 20.13 52.14 15.17 9.63
5:5 45.23 5.98 19.85 48.65 16.64 9.24
3:7 47.90 5.27.  19.17 53.80 12.37 8.98
0:10  55.40 5.01 19.40 50.72 10.30 9.52
Sweet pepper 10 : 0 15.33 3.10 28.30 59.33 7.91 3.91
7:3 15.81 2.93 29.23 59.41 8.10 4.37
5:5 15.52 2.82 27.21 58.22 7.65 4.85
3:7 18.10 2.49 26.98 62.42 6.65 4.32
0:10  24.76 2.52 28.64 62.44 6.52 4.04

2iP : N®— [A2—jsopentenyl] adenine ; 2iPA : N®— [A%—~isopentenyl] adenine riboside

Table 3. Influence of concentration ratios of nitrate nitrogen to ammonium nitrogen on the

amounts of cytokinins of exudate xylem in solanaceous fruit vegetables

ey Mool agene TS SN B 2@z
- NH4s—N . g /10hr/plant

Tomato 10:0 0.966 0.826 0.695 1.114 0.602 0.378
7:3 1.079 0.944 0.896 - 1.233 0.753 0.399

5:5 1.052 0.876 0.730 1.174 0.594 0.352

3:7. 1am 0.496 0.542 1.029 0.360 0.278

0:10 1.187 - 0.326 0.456 0.780 0.186 0.233

Eggplant  10:0 . 1.751 0.252 0.866 2.034  0.628 0.407
7:3 1.994 0.304 0.978 2.534 0.737 0.468

5:5 1.931 0.255 0.848 2.077 0.711 0.395°

3:7 1.830 0.201 0.732 2.055 0.473 0.343

0:10 1.873 0.169 0.656 1.714 0.348 0.322

Sweet pepper 10 1 0 0.391 0.079 0.722 1.513 0.202 0.100
7:3 0.457 0.085°  0.845 1.717 0.234 0.126

5:5 0.402 0.073 0.705  .1.508 0.198 0.126

3:7 0.405.  0.056 0.604 1.398.  0.149 0.097

0:10 0.463 0.047 0.536 1.168 0.122 0.076

* Concentration of cytokinin x amount of xylem exudate/10hr/plant.

2iP : N®— [A%—isopentenyl] adenine ; 2iPA : N®— [A%—isopentenyl] adenine riboside.
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Fig. 4. Correlation between trans-zeatin content, of the xylem exudate and top dry weight in
solanaceous fruit vegetables. )
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Table 4. Correlation between cytokmln content, of the xylem
exudate and top dry welght" in solanaceous fruit

vegetables ) )
Cytokinin content SR ;v. C()r'relation
(g9 /10hr. plant) < coefficient
Adenine ': o - - 0.228
Trans-zeatin S ) ‘ 0..986* *
Cis-zeatin s . r K 0.151
Zeatin riboside T ; —0.363
NG—[Az—isopentenyl] adenine S ‘ 0.645
— [&%—isopentenyl] adenine ribo*side'. . o 1 0.634

" Top dry weight includes fruit weight in tomalo plants.‘ .
* *Significant at 1 % level.
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