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Effect of Cucurbitaceous Crops and Rootstocks on the Xylem Sap,
Amount Mineral Element and Plant Hormone
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Abstract

Experiments were conducted to investigate the bleeding xylem sap characteristics, mineral contents and endogenous
plant hormon contents in cucumber and oriental melen plant grafted onto different rootstocks and various cucurbita-
ceous crops developed for rootstocks. The volume of xylem sap, expressed as milliliter per 100g plant flesh weight,
was high in the Heukzong rootstock plant as compared to the other rootstock plant. Acidity(pH) and Electric condu-
ctivity(EC) values in breeding xylem sap were not much influenced by the kind of rootstocks. In cucumber plant
grafted onto different rootstocks, the contents of xylem sap in total nitrogen, phosphorus and K were increased by
grafting, whereas those of Ca and Mg were decreased. Rootstocks had no influence on the total nitrogen contents
in xylen sap of ‘Sineuncheon’, but K and Mg were increased by grafting. Rootstocks increased the total N, Ca and
Mg in ‘Keumbora’, but decreased K Contents.

Concentration of cytokinin-like substances in oriental melon xylem sap was a little higher in Sintozwa and ungraf-
ted.

Key words : rootstock, xylem sap, mineral element, plant hormone

M B o] Fut HEA ol N, KF & JHA% FE] tiaiA

TR vAle 5 5 #AE Badoh §

Faaae] Al E EFAEL Walel g A
Y, BFEA W AN T ¥ A B £
Hoz HEYHE 3t Aok 2. HEA #F 7|
o ATE H7 AuEdA et WAL AT YU
gl #¢ d7e BA Fod FAFANE kEFH NG

! Corresponding author

BN JREFE 4B 5 Az 5o odf we
WS UehiT glo} 32 d%el wel 4oz o
sojAE 397t BT FFed e olgols G4l
o] arka sggen,

S8 ULl Bl HhE SRPu9

o

=4, 774

Korean ]. Life Science, Vol. 8. No. 1{1998. 2) / 97



FUE 4 HEsaid ¥ A7 FEogAn A,
FE) 2718 Hadtd g@Fe] F£4o] yjEsed oA
duljez dujdd FF Ave AN F2 FEA
AEA g5l ged Hde HRAidME il
g1 Qo s s 97T ANE F 2718
AYsiy gujdo] BuHed 1 ol U 7759
At WES H5e] FHA wt BuF 77189
e 5o ZEAE Aog HuHD Y AR 4
&, ARY B %S vXe WAz aR) EAFY O
F3 A5 SR w2 FFo] @Al sgippzee
Tonebd B aTE ogd 548 Ad U Jaie
e AMEHE U5 o5 FET Qo|, F9Y tE
of we gujF B FIIGES gL va 2Asn Ay
dufe] EEo} 9 Aoz FAHANE YATaRY
FFE TR AAEAT

al

1] HiEe
ES

=z H o
2 Ao TAE 20)(Cucumis sativus L) F5EE.
()9 ‘AZAF 0l PE Qo] FFU AL 135’ 0]
3, &9 (Cucumis melo L)E SFER(F) 9] ‘AR %
oo} ‘FRE AYE AHREPOH, ER ZHoRE F
FEFR(F)Y NEF, ‘ZF, 34Fd FLFR(EF)Y
‘HER YR FRUZH ‘$8 Y4B YETHY Y|
EF 52 FAEY.

2o 4 7o) FAe HopAl F 1996 89 179,
WES A= 29 2 208%F 49F Vermiculited o
Z3te] 89 2799 A9 g P er PFE3}A 9
¥15%Y°l Plastics housetflol AAFHHL W&o FHl
0E EREHdS 2ARP] HE dF B2 9¥ 109
ATt A Fo| e FEHEY Fato Aujst
Aok FAFEA Y EREuAE AFH 7] A8 FE2A
253 A4 E B 1.5~2m)7AA AuEA B
2ujde A, AFA FH3) B5E P ¥
7AR AARANN 45ecmAE B7|3 FRE Adsped
YR o3ty Y& AASNG EREuAL 124 T
wola] ik golo) A7|HE(EC) 9 A= (pH) & 33
3 F W% Hasle R R 2 328 §449
AHgEth Bujduel B8 BAe HELE Spectro-

98 / 373 75t3)A)

photometer Perkin Elmor Lambdalb® o}-&-3}4 £43t%
omny, 914k Vanadomolybdate yellow color method2
ujA g gkalg o K, Ca, Mg atomic absorption spect-
rophotometer(Varian AA-575)2 R3¢t} HEF99
EREudude) FaE0 & Aor FAHE HEs2
g AR Y5k 1247 5ot el WE RAG B
Hldg B9 %<9 F 100mlE amberlite XAD-2 column
7} anion exchange column$ o843} AAF F Aojzl F
5% F0Y £U%9 BHd gt § g A Aol
Bl Aoz AEAAS G

2t 3

ghatrjol ChRof e SF2u|e] YXR0| K Mg,

HIIMTEe| Hat

eafse AEANA Bol AHHL e ES 93
71 A F 271 Adste) ERgud g 2Abe
A9 BH(Table 1) el mehd zol7t QlojN ‘5" &
3 536mI=A 7P B, AEH, $879 £l
ou, Fuhe TP A ¥ UElo] ‘3F7 9 Rl
216mlol A gt Rulde F A= HEA7
FFF B9 Bo] Fol FFYE UE AR AdHo
427 100g FAZFE BHIFE AN Heked (£
36.7mi2 74 WL, Tl e Y FF +4 £
o] 7h¢ HAY Aol 27.5ml ATk HRE A9g
2E fEG 2 Aol Hdded A2AT E5F oA
Hog FujFo] ¥k Eujdd e b FA
A 7R, ANAEEE BEe] Jole glov EuF
ol AW Fulol} VIR thEAA At k.

O|HExYuHo| UM SLEH(AUo

MERo| &

‘NEF o} ‘B 3] AT 157 Y ‘A
o8 HEst] Auhattt AAF 29 45cmF-9 £71
gsta] A3 pulde gHate] d FES B3
B Table 29 224 BH|do) FAztolE B AT F
27t AoiME, “ARE1E Qo7l ‘AZAF QolH §
otth, HERo) e Aol HEd) N F7kEH o
2t goMe ‘EF 3EEETIA ggted, <@

oiRlo] % 27|

e
el
4

£2
2

e N

o



WAL tEe] e BEEud Ro4E 2 423ep

o,

o

Table 1. Effect of rootstock cultivars on the volume of xylem sap and characteristics

Rootstock Shoot fresh weight Xylem sap Xylem sap Acidity Electric conductivity
(g) (ml/plant.12hr)  (ml/100g.Fw) (pH) (ms/cm)
Juktozwa 1016.6 322 31.7 7.16 1.06
Unyong 1280.5 430 335 7.12 0.86
Chambak 786.5 216 275 6.96 1.18
Kitora 836.6 258 30.8 7.19 1.02
Heukzong 1460.8 536 36.7 7.28 0.92
Sintozwa 1358.2 462 34.1 6.74 0.88

Table 2. Effect of different combination of scion and rootstock cultivars on the mineral element contents of xylem

sap in cucumber

Grafting  combination  Xylem sap Xylem sap Mineral element contents (PPm) of Xylem Sap
Scion Rootstock  (ml/plant.12hr) (ml/100gFw) T-N P.Os K Ca Mg
Sharp I own-root 185.8 54.3 14.9 82.6° 196.8° 145.9° 72.6%
Kitora 173.2 45.1 12.2° © 130.6° 199.1° 96.8° 68.2°

Heukzong 206.0 61.3 16.6* 121.8* 298.2° 122.2° 64.4°

Sinheukjinju own-root 155.8 42.2 8.3* 82.4* 102.7°  148.2° 49.6°
Kitora 165.6 49.6 7.6* 98.2* 151.8® 113.6° 42.1°

Heukzong 185.3 512 10.1° 82.6* 236.2* 134.2° 46.8°

"Mean separation in each columu by Duncan’s multiple range test, 5% level.
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Table 3. Effect of different combination of scion and rootstock cultivars on the mineral element contents of xylem
sap in oriental melon.

Grafting  combination  Xylem sap Xylem sap Mineral element contents (PPm) of Xylem Sap
Scion Rootstock  (ml/plant.12hr) (ml/100gFw) T—N P,0s K Ca Mg
Keumbora  own-root 50.8 10.9 10.6* 74.2°  272.8° 102.6° 46.2°
Sintozwa 98.5 18.7 12.1# 120.8* 162.6° 74.8° 40.8*

Juktozwa 120.3 22.5 18.7° 118.2° 158.2° 123.9° 51.6°

Sineuncheon own-root 56.7 13.2 9.3* 111.6° 114.2° 126.2° 41.2¢
Sintozwa 102.6 20.1 8.7 108.2° 131.6° 101.6* 45.3*

Juktozwa 96.4 18.9 8.1% 98.6" 146.2° 116.8° 49.6°

*Mean separation in each columu by Duncan’s multiple range test, 5% level.

Table 4. Comparison of radish cotyledon bioassay for cytokinin-like substances in xylem sap of two oriental melon
cultivars grafted on different rootstocks

Gra.fting combination 1,000 X dilution Cot.yle.don Fw increase(m-g) .
Scion Rootstock 100 X dilution 10X dilution

Keumbora own-root 56.6 145.1 11.0
Sintozwa 42.8 122.9 11.4
Juktozwa 46.7 117.3 9.9

Sineuncheon own-root 54.0 116.9 11.8
Sintozwa 44.9 112.6 7.8
Juktozwa 56.4 102.8 12.6

*100 Xdilution is equivalent to 5Xdilution of the original xylem sap.
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