Short report

Protection of Vegetables Against
Typhoons by Passionfruit

Quickfence

Kiyoshi Ozawa and Minoru Wapa
Ogasawara Subtropical Agricultural Experiment Center

of Tokyo Metropolitan Government, Chichijima Island

Tokyo Japan, 100-21

Fig. 1. Quickfence of Passionfruit

Present address : Tohoku National Agricultural Experiment Station,

Morioka, Iwate Japan, 020-01




RAEEABE MRS 8 22 5 (19894)

Abstract
The typhoon-windbreaking effect of a passionfruit quickfence trained on scaffold pipes was
investigated on the Ogasawara Islands. Typhoon damage to winged bean was much less severe in
fields surrounded by this fence than in exposed fields, and the summer income of passionfruit
grown on the fence more than paid for the cost of materials and labor required for fence con-
struction. A quickfence of passionfruit plants appears therefore to be an effective and econo-
mical way to reduce typhoon damage to crops.

Introduction

The Ogasawara Islands are located at 27 degrees North in the subtropics where typhoon
damage frequently disturbs the cultivation of ordinary commercial vegetables from summer to
autumn. According to 1971-1982 records, an annual average of 0.8 typhoon passed within 100
km and 2.3 passed within 300 km of Chichijima (Bonin), the main island. Ozawa (1989) reported
that row cover provided valuable protection for crawling melon. However, as row cover is not
suitable for upright crops, more effective measures are required to prevent typhoon damage.

Traditionally, sugarcane has been cultivated between fields to shelter them from wind, but
with the introduction of monoculture and increasing use of farm machinery, compounded by the
drop in sugarcane’s market value, these wind shelter belts have fallen into disuse. The winter
cultivation of pumpkins, a major crop that avoided the typhoon season, has also declined with
the increase in imports from Mexico and New Zealand since 1981. These trends have increased
the physical and economic risk of typhoon damage to vegetables which cultivated on the
Ogasawra Islands.

Shelter nets, another form of protection, are ineffective against typhoon winds, and broken
nets sometimes damage the plants by rubbing.

To discover a more effective means of protection, the wind-shelter effect of a passionfruit
quickfence was studied and the ancillary income from the passionfruit harvest was measured
against costs.

Materials and Methods

Rooted cuttings of passionfruit cultivar Tai-Non No.1, developed at the Feng-Shang Tropical
Horticultural Experimental Branch of the Taiwan Agricultural Experimental Station in the Re-
public of China, were planted around a 6-are field on August 1986. Scaffold pipes (46 mm in
diameter) were erected above the passionfruit plants as shown in Fig.2. Branches were supported
in an upright position by the pipe ; lateral and ground-trailing branches were removed. Fertilizer
was applied only to the field crops, except when the passionfruit plants were transplanted.
Passionfruit plants had grown to a sufficient size to provide protection by Spring 1987.

Winged bean cultivar Urizun, developed at the Okinawa Branch of the Japan Tropical Agricul-
ture Research Center, was sown in rows 2 m, 0.75 m apart between hills on February 14, 1987.
The young plants were trained on straight stakes as shown in Fig. 3.

Two different kinds of protection were combined in four treatments to determine which
strategy would be most effective against typhoon wind: half the fields were left unsheltered by
passionfruit fences, and in half of each type of field (sheltered and exposed), stakes were set
loosely to allow stakes to fall upon typhoon attack. The combinations were: @ wind shelter
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plus fall-down stakes, @ wind shelter, -® exposure plus fall-down stakes, 4) exposure. Fields
of types (I and @ were adjacent to fields of types & and @. Each block contained 12 plants.

Typhoon 8715 attacked the Ogasawara Islands on September 15, 1987, with a maximum
recorded wind speed of 40.7 m/sec. The degree of damage to winged bean pods was calculated
using Equation (1) according to the classification in Fig. 4.

3
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g= 8
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N X 100 (D)

Degree of damage (%) =

where N is the total number of pods, g is the grade of damage, and n is the number of pods
having undergone a given grade of damage.

Construction costs were estimated from Economic Research Association construction cost
estimates and standard laborer’s wages on Ogasawara [sland. Yields in the exposed field @ were
not taken into consideration, because plant ages were not the same age as in other fields.

Results and Discussion

The cost of quickfence construction was estimated to be about ¥2,000 per meter, of which
¥1,099 per meter was the cost of materials and ¥945 per meter that of labor (Table 1). The
harvest of marketable passionfruit from mid-June to July was 60 fruits or about 4.5 kg per meter.

The degree of pod damage was greatest just after the typhoon passed; plants recovered gradually
afterwards, and no damage was observed 9 days after the typhoon in any field. The degree of
damage was in the descending order: exposure >>wind shelter >exposure plus fall-down stakes >
wind shelter plus fall-down stakes (Fig. 5). Post-typhoon marketable yields decreased gradually
in all treatments, however increased since middle of October, especialy in treatment with wind
shelter plus fall-down (Fig. 6).

Because passionfruit leaves were damaged only on the windward side, the quickfence should
be generally effective unless it comes under direct attack by a very severe typhoon.

The study demonstrated that a passionfruit quickfence offers ot only valuable protection
against typhoon winds, but high yields and own tolerance against wind damage as well. Its use
is expected to benefit public health in other ways as well, since passionfruit is rich in Vitamin
A (Kikutani er al. 1988), of which the summer intake by Ogasawara Island residents is poor
(Ozawa er al., 1987). -

Acknowledgment
We thank Mr. Mutuo Aoki, project leader of passionfruit, for his advices, and Miss. Etuko
Furudate, Mrs. Ikuko Asanuma and Mrs. Hideko Sasamoto for their self-sacrificing workds.

References
Kikutani N., Monma K., Iguchi M., Tomomatu T., Ozawa K., Wada M., Aoki M., Tosaka M.,
and Urano M., 1988: Nutrient Composition of Passion Fruits cultivated in Ogasawara Islands.
Ann Rep. Tokyo Metr. Res. Lab. P.H.,39,164-167 ( Japauese with English summary ) .



HEHBERRGMARE 8 22 5 ( 1990 4)

Ozawa K., Wada M., Takao Y., Yamashita M., Tosaka M., Iguchi M., and Tomomatu T., 1987:
Adaptability of the Winged Bean New Cultivar ‘Urizun’ to the Ogasawara (Bonin) Island.
Bull. Tokyo Metr. Agr. Exp. Sta., 20, 1-18 ( Japanese with English suminary) .

Ozawa K., 1989: Effect of Row Cover on the Protection of Vegetables from Typhoon Damage.
J. Agr. Met. 44,295-299 ( Japanese ) .

Economical Reseach Association, 1988: Price Data for Constructing Estimating ( japanese ) .




Ry vavIn—vyOEEYFIHLA
B % D By B 3

INROEHMA R

%?%mﬁﬁﬁﬁ%%%ﬂyﬁ—]
100-21 NEBEHNRE

NEFRFERIIERTE B L, SROEBME TH 5, B, 4 F o Fe2FHELCHES Y h BES@HLC

Wizhs, BEEOEL LT U TR ER3WAT, SORBHENRSEIh T, 22T, BS54 7%2FALT,
H%%%Kﬂyva)7w~v®$@%ﬁb<ﬁg2),vﬁﬁvxmﬁﬁéﬁmﬁ§®§ﬁ@%tNuva>7w—
v OS2 &EE U,

Ny var7i—y BE15 (PEREAEERELRSBIUAKEERRI ) OF LK 2198648 HicH
BEBICERBL, BIBTE2 A4BIRY 2 <4 ' v ) X (BEBERR v & - MBS ) * »ESMNICEREL -
(Fig.3 ). 19874 9 A15HIc B EBTISEH R L, BABEEAI0.Tn/s 2LE LI, COBRIEL, HHEHOEHK
Lz LOBFREMEGR T, OEEHRcBL, OFE, QFicsL, OELUBOLMERRIT L 70 < 2 DHEEIC
RETHELBEL, LWHO, @id, S s T -y OEFICEEUEBICEEL, i Litv h s v 2B
FEILCEIZRCE, BI—BRItE - TEBLI,

Wo g rIN—yDEEOEZICET AEHELERIZ, ML L TH2,000M/n Th-12, —FH, 6 BfaH»s
TRIZHIT, £H1 mblz h60R, W45k sIETE, CORANEEEHOBREBE A% LB 72 (Table 1 ),
OEE+HRBL TR, BRKEI 2087 v X OEROBEESE L CHL L, BRAEBDNZOEE { b -7 (Fig. 5,
Fig.6 ),
CHEDZ LIRS, Ny v Ty QEEIRENEBIEEE T A3, Sy v I — YD OOEERH
B, 6N, AHEHE LCOMBRK BN s, BELLADITHRFER VAL,

Straight joint .

\

Vartical joint

Wire Scaffold pipe \.\ Passionfruit
/ /
Ng ¥ AN ,
: _-_QEftﬁf_tiij7L> ol
g K;f:
) \/ L.
Iz S el R T e R it |

50,
|
8
3
L

l_ 400 cm : 400 em

Fig. 2. Structure of quickfence
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Fig.4. Grades of pod damage

Table 1 Cost of constructing one meter of quickfence
Materials Norm  Amount Unit Unit price price
—(Yen ) —
Scaffold pipe $46.8 1.625 m 500 813
Straight joint 2468 0.25 180 45
Vartical joint $46.8 0.25 230 58
Sundry materials * 180 183
Labor Normal 0.075 men 12,600 945
Total cost 2,044
*20% of main materials
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