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Table 1. Photosynthesis, dark respiration and transpiration in Kiwifruit leaf

Light intensity Photosynthetic Dark respiratory Transpiration Leaf area
Varieties for 6 months rate rate rate
(imolCo2/m?® « s ) (ymolCoz/m* - s) (molH.O/m® - s) (cm?)
Koryoku High (100%) ° 12.040.9 1.1+0.2 0.7x£0.2 147
Low ( 45%) ' 9.5 1.2 0.6 161
Hayward High (100%) * 13.0+0.9 1.2%+0.2 0.7+0.2 141
Low (45%) ’ 11.2 1.1 0.5 157

The values of photosynthetic and dark respiratory rate are means of 10 leaves £ SD,
The value of transpiration rate is mean of 30 leaves = SD.

¥ The values of photosynthetic and dark respiratory rate are means of 2 leaves.
The value of transpiration rate is mean of 5 leaves,
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Photosynthetic rate ( 2 molCO:/m*

Shaded trees

0 1 2 3 4 § 5 7 ]

Intensity of illumination X10" 1x

Fig. 1. Light-photosynthesis curves of kiwifruit
(O: ‘Koryoku’ @ : ‘Hayward’ )

s)

O—O Photosynthetic rate of *Koryoku’ hd
O----Q Transpiration rate of ‘Koryoku®
@—® Photosynthetic rate of ‘Hayward’
®-----@ Transpiration rate of ‘Hayward’ T"

Photosynthetic rate ( 4 molCO:/m*® -
Transpiration rate (molH:0/m?

[ 7 N S

€

5
Days after treatment
Fig. 3. Changes of photosynthetic and transpiration rate
under submerging root condition
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.s)
-s)

03
O—0 Photosynthetic rate of ‘Koryoku' g.‘
Q=== Transpiration rate of ‘Koryoku' )
©—@ Photosynthetic rate of ‘Hayward'
@----® Transpiration rate of ‘Hayward 1os

Photosynthetic rate ( ; molCO:/m’
Transpiration rate (molH.0/m’

0
1 s Soil moisture ratio( % )
v 1 2 ¢+ Days after treatment

Fig.2. Changes of photosynthetic and transpiration rate
under water stress condition

‘Hayward’
{Soil depth 5cm)*
‘Hayward’
(Soil depth 10cm)
*Koryoku’
(Soit depth 10cm)

‘Koryoku’
(Soil depth 5cm) j

0 50 1oy
a -Naphthylamine oxidation rate (Relative values)
Fig.4. Root activity of kiwifruit under subemerging
root condition
The days after treatment, [aveesy. Treated,
1% Untreated

* Soil depth below surface in each parenthesis represents
a place of root sample
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Table 2. Effects of flooding or soil drought on root
respiration of ‘Hayward’ and  Shima-sarunashi
(A. rufa PLANCH)

Respiratory rate (mgCO:/g - hr)

Rootstock Before After treatment
treatment
Flooding” Drought”
Hayward 0.3 51003 0. 12?30. 8; 0. 28g71. 8§
Shima-sarunashi (. 35(100) 0.13(37.1) 0.30(85.7

“ . Ten days after submerging root condition.
' Five days after soil drying management.
() : Relative values, Measured on October 5, 1989,

(50K 4L &ry) , 1997

AL T =R LYY LF VIOV TILRBDOE
RIKEEZ S 35K, BOHIIRLE. ‘NAT—F 3%
B L CORBIRBIRAE» o000, HE#IFL TILE
EARBEDOEEGA64% % 7z, LaL, Yy
TIEHWTNOHEIBWTHERLEBE R L. R,
FHIF L TOERPEN, FEREE 3L EOEEIT1%
o (E3X)

3 URHNFLEERRUVPEERICH NS

BDXIALTI—YDEE

FEM2ERD ‘N 7= ORFBERIIRIZTTAK
EHHARDEEL, FA4RIRLICEBYTHS, ¥
YNV IVAEKRK ‘ANAT—F OFBEIX2cmEE L

NAT=F AR ‘NAT—=F OFNIHBES
DESTHo7z. $72, FHEDL0.18mEEL, ZD7
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Table 3. Degrees of rooting of ‘Hayward’ and Shima-sarunashi after cutting

Cutting under outdoors

Cutting coverd with vinyl film

No. of No. of Degree of rooting” No. of No. of Degree of rooting”
Cultivar individual ~ rooting individual  rooting
examined individual 0 1 2 4 examined individual O 1 2 3 4
Hayward 25 25 6 1 3 2 A 27 6 5 5 10 1
j ; (64) ( 4) (12) (1 8) (22) (19) (19) (37) ( 4)
Shima-sarunashi 11 7 Qo 1 12 9 2 .3 .3 1 0
( 0)(14) (14) (57) (14) (22)(33)(33) (11) ( 0)

7

() :Ratio to No. of rooting individual,

e

JORN 1 2

0 : Norooting, 1 : Very poor rooting, 2 : Poor rooting,

3 . Moderate rooting, 4 . Vigorous rooting.

Fig. 5. Degrees of rooting in 180 days after cutting

(left . Shima-sarunashi, right |

0 : No rooting, 1

3 . Moderate rooting,

‘Hayward’ respectively)

. very poor rooting, 2 . poor rooting,
4 : Vigorous rooting
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Table 4. Effects of rootstock and interstock on vegetable growth of ‘Hayward’*

163

Rootstocks ~ No. Trunk” Trunk * Trunk * Area Total Average  Average“  Average Photosynthetic
and of girth of girth of girth of  covered length length length of  Leaf rate
interstock trees rootstocks interstock scion with of new  of new intemode  area
examined crown cane cane ( # molCO-
(em) (cm) (cm) {m*) (m) (m) (em) (em?) /m’ - s)
Rootstock
Shima- 2 7.3 6.0 1.06 3.73 0.18b 2.0b 101+28b 7.98+%2.01NS
sarunash (1.30) (1.28)
Hayward 3 7.9 6.0 2.46 10. 44 0.72a 4.1a 164+3%9 8.72%1.49
(1. 46) (1.71)
Interstock
Shima- 3 7.2 4.6 5.0 1.15 6.15 0.83a 4.5a 165+42a 7.89%1.72
sarunashi (1.4 (1.53) (1.56)
* Data were taken in the second year after planting.
Y 5cm under graft-union.
* 10cm above graft-union,
¥ Determined at about the 70% portion of shoot from the bottom-end.
v Temperature ; 26°C, Relative humidity | 70~80%, Light intensity | 80 ~90kix,
v ‘Hayward’ rootstock.
' Different letters within columns represent significant differences at 5% level in Duncan’s multiple range test,
() : The ratios to the first year in parentheses.
Table 5. Number of flowers and fruits in two years after planting
Rootstocks and No. of trees No. of No. of
interstock examined flower fruit
* Shima-sarunashi rootstock 2 18 7
* Shima-sarunashi interstock 3 0 0
* Hayward rootstock 3 3 1
* Cultured at Shikoku National Agricultural Experiment Station,
%THot. 7, YT T EBREAEKRE LSS, molCOz/m* - s) , “E¥F 4° Tid#H10mgCO:/dm* -

‘ANAT=F ARICEABESEERE L EFEENS
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ARTIZEHRE 2 EBICIBENSEILEL, 0 b TENE
EL7 —F AAT=F ATIbTr IEIlEFEL
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v £ £
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5. ZOEDIL, REEORBMMNY T a T Iy

(HFASL'Y) ICERBEFREFCTHEZILH,
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Photosynthetic Ability of Kiwifruit (Actinidia deliciosa) and Characteristics
of Shima-sarunashi (Actinidia rufa) Rootstock

Kenji Nagata, Kunihisa Morinaca and Fukio Ikepa

(Received ; July 31, 1996)

Summary

Effects of use of Shima-sarunashi (Actinidia rufa PLANCH) as a rootstock or interstock on photosynthesis, growth and
fruit quality of kiwifruit (Actinidia deliciosa (A.Chev,) C.F,Liang et A.R.Ferguson) were investigated. The results were as
follows :

1. Leaf photosynthetic rates of grafted kiwifruit ‘Koryoku’ and ‘Hayward’ in May were 12 and 13 mol CO:z/m?® - s
respectively. Light saturation point and light compensation point of photosynthesis were 45~50klx and about one Klx,
respectively.

2. Leaf transpiration rate was 0. 3molH.O/m’s when visible wilting symptoms of ‘Hayward’ leaves induced by both
water stress and waterlogging occurred. This value may be useful to estimate the limit of drought resistance in kiwifruit tree.

3. Rooting ability of Shima-sarunashi cuttings was apparently higher than that of ‘Hayward’. They also showed a
stronger resistance to waterlogging and water stress than ‘Hayward’ cuttings.

4. ‘Hayward’ trees grafted on Shima-sarunashi rootstock and interstock tended to be dwarf because of the short internode
and shortened shoot.

Based on these observations, it is concluded that Shima-sarunashi may be a promising rootstock or interstock for kiwifruit

‘Hayward’ and ‘Koryoku’ cultivation,
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