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;\BSTRACl' 
E"pcrill\('1ll:c- ainwd al dcn·loping d"fcctl\ e mcllrnds to minimize tqilioon dam­

;,gt• in \·cgl'tahlc prnduciion \\Pn' swrtcd in Imn. i11 ( lgasa11 ara islanck 
Creeping rndon was cuJtiya(('d with or 11ithout nm conT during the lyphoo11 

8122 with a maximum 1\ i11d spPed of 11 .0 111, st-c. Tht· fruit,; were han p,,{(•d :rn to i.'i 
dar, aftl'r tile typhoon hit tlw islands. :\o markl'lahle fruits 11 l'H' produn·d \\ itliout 
,·m, CO\Tr \\ hile 12.,"j t,- ha of inarkt tahh· fruit;; w,•1-e pr()clucnl \\i(h the nrn cm ,·r. 

T;,pho,Hl 8:i12 \',ith a rn::ximum 11ind speed of :JUi m/st-c hi; fields plm1!l'd to 
Santousai (ci leafy YC\.ictablcs lJra.1'.\'ica canzpesirf,..,,) at har,Tsl tin1e .. .\ highc•r 1nart.:et­
ablc \ icld W'i'' obtain,,d \\ ith till- use of row cover tha;1 \\ ithuu; thl' trca1mi'nt. 
lmH'\,T. tontinw,w, rn\\ n1;-,_-r trvatn1cnt,; throughout lhc d1l1i,a1io11 pcrimi rc,-ull­

{'cl in a '-'i.t:;iiifica11t yiPld lo,;,,. 
The 1·my co, er !(•chniqul' ,;;1,, frnmd I (l lw , er, dfect.iH• in n·du('illcl t.1 phoon 

cl;m,ag:t\ brn the mechanism \\ h1•1\·b.1 the ru\\ ron-r Clltiid allP\ :all' tlw d;miagl' 
1 ,·main, 1:, be ducidatnl. 

Introduction 
Tiw ()g;isawara i,-lancb ,,·nc· i;ccupied by the L". S .. \. from llw end ,lf \\',irlcl \rar I! 

until ]()68 .. \ftcr tlw i'-'lands were returned to Japan. tlw farnit·r:, had ·~wrted to 12;rnw 
·,\ inkr pumpkins for con:--u111ptio11 iiJ l he city of Tokyo. I ImH·n·r. llw itHT!'a,·t· in impor,,-, 
,,, pumpkins from ~<cw Zl·dland and f\le:-..inl. n•:,ul!ed i11 a sharp ch-cn•;1Se in prict'. Th('i!, 
the cu111binecl cultivali:;n of melon (culti,·,ir 'l'rinrcnwlon') with S\1(•,·1,·nrn lwcamc 
popular. llowerer, ~·ielc! lm,s dm· to typhoon darnage bac- lw<·n tlw maiur co11sl1;1int on 
melon production ( Fig. I). 

Th,· Ogasawarn isbnds are lorntcd in lhc sub-tropics. when· typho01b rn-cur lrl' 
qucntly_ Based on meteorolo}dcal statistics compiled from l:l71 owr l!lH'.::. an annual 
mTrnge fn·qtwncy of 0.8 typhoon hits areas as close as 100 km. \\ liilc in areas as close as 
'.JOO km to Chichi.iima (Bonin) island. the main island of the Oga-;;rnara islands. the 
frequency \\ as ~.:t The sumnwr lyphoons generally mm e up to the ( J,u;as,l\\ ara islancJ,.; 
s\pw]:, in zigzags, while the autumn l;iphoous arc strong and hit the island dircc1 ly, 
bringing <il10ul the destruction of ln('lons (Fi,u;. 2). 

J{eccntly, the 'row cover technique' wlwreby cultivation beds with \!'gf'tables <1n· 
directly covered with either a net, unwown fabric or cheesecloth has been spreading 
rapidly in Japan. Based on the surwy conduckcl in l!l87 by the Japall institute of 
Agricultural and llorticultural '.\laterials, the acreage expanded io :-i.:l2ll hl'Ctarcs. This 
iPchnique is used for \·arious purposes: alleviation of chilling injury 0.1~arashi and Okada. 
1987) : high radiation damage (.l\akamurn and lgarashi. 1983; l\oguchi and '.\akamura, 
Hl8l: llanacla. 1987) : protection from hail (Takahashi ct 11! .. 1987) and insects (Sclw 
r'/ al.. l9fi2 ; \\' atanabe. HlG2 ; Ka\\ aL 198:n : alleYia(ion of ,vine! damagt' (Oza,\ a. l !l8 ll : 
de. 

In this paper, the effects of row cover treatment on the protection of prnstral!' crops 

* Edogawa Branch, Tokyo i\ktropolitan .\gricultural Expcrinwn!al Station. Tokyo. Japan. 
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and icafy crup:; from typhoon damage are analysed. 

Results and discussion 
Effect of row cm·er on melon production 
Typhoon 8°122 hit the 0.lfasawara islands on October :rn. HJ81, and the maximum wind 

speed (M\\'S) was 17.0 m/sec. The effect of row CO\er on the prevention of typhoon 
damage was tested on the melon culti\ar 'Princenwlon PF No (i', sown on September:; 
(seedlings were transplanted on lA rn beds, with a distance of 1.0 m between hilh,). TlireP 
plants Wl're not subjected to the nm: cover treatment and six plants were cm·en·d with 
a blue Raschcl net for a whole day a few hours before the strong wind started to blow 
(Fig. :',). The leaf-covering degree, the covering ratio of the soil surface by t.he plants, was 
measured before and after the typhoon. Hanestcd fruits werl' classified into marketable 
and unmarketable ones, according to the shape, weight (>:IOO ~). and bri:s; \'alue ( i l. 
0). 

The lcaf-coYering degree after the typhoon was much lower in the check plot than in 
the row cover plot (Fig. 1). No marketable yields were obtained in the check plot. while 
nearly 12.5 t/ha of marketable yield was attained in the row cover plot (Table 1). 

A similar experiment has been carried out continuously up to date since 198:L I\lore 
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Fig. :3 Diagrammatic representation of row cover on melon 
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i\ ; Anchor, U-shaped iron :lt 7 wire about :rn cm long is insnted 
obliquely in soil at intervals of 4 m on both sides of Rase/tel 
net. 

R Rasche! net, blue in color ,1 mm mesh and 1.8 m wide. 
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Fig. 1 Effect of row cover on leaf covering degree of melon 
• ; Without rmv cover ; Row cover. 



Tabk i Effect of row cover on melon yield 
rl'retillll('nt 

\Yithoin nn, C(P.','r 

Ho\.\' COY(T 

'.\Iarkelable i idd 

il \; 

i\on -m:n kctablc yield 

( L ha} -~----·-"·· .. ·~-

than Hi ,/lw of marketable yield wa;; obtained with !he nm rmTr technique durin;1; the 
t~phoun 1'Gl7 i!\IWS. 59.!i m/secl, 

\Ylwn the row cover technique i;; ,ipp]icd to yegetable cultin1lion, ii j,; most irnoortant 
to pn_•n·nt the nch from flapping. The beds han• to be raised up to 10 cm from tht• soil 
c,urface. and the nds have io lw stretched tight. Iron 1.vire is the best material to use' as, 
anchurs. 

T,Yo J)('rsons can cm er (L 1 hectare of field iYJ1 !tin mw hour, and 1 he coc.t is almost llw 
;;mw as that of polyvihylenc mulch. Thus. the r!'suit 0~ from the c--;1wrtmcnts indicate that 
t!w rnw coH·r 1ed1niqu<· is e.·-drenwl.1 efft-clhc in proteclin.t~ q•gdah1es from wind clilm­
agL ,\l tually. in 1986. no scriouc. ,,ind darnagt' was reported after the <H'ClltT!'lH't' of 
typhoon 8Gl7 (\I\fS. :i(Ui 111/sec) thn,ughout the islands lwcmsc this tPchniqu(· ha,, lwen 
wield:, adopted by the farnH'rs 

2 Effec! of r,rn con:r on Santo1v-ni production 
ln tbP :-:.11h-t1opical region <.J Japan, \'egetable shor·tagc dttring sun1n1r,r lirnc i~ a vt-ry 

>,Tious prnbicm (\;.k;miura ,md lgara-:hi. 10:-U : Ozi\\\'L 1987). :\!though Sant,n1sai 1a 
;,:dfy n•gt·tabh'. lfrassic,I u11;1pestris) can grow edsib aud ,ti\'e a l,:,,h, il'ld t'l'('ll in sumnwr 
in the sub-tropics. adequate cultural practices in a\oid typhoon (i;1,;rng1• arc requirl'd f,,;­
:-,U:blf' production. 

Seeds oft.he Santou~)ai cuH-1\:ar '()hi111aruba-s:.1ntou~ar ,vcre hroadcasit1 d on beds IO 1 
m in ,, idtl, <Jll .f uh 23, 198;5. l'lan!,, \\ en· ni H iYa!ed wir h (,r without nrn ('O\ t•r uffr a 
:--urhcc ,Jf ·;- m each. A bluP l mm nwsh Rasclie! nel wa'•, lbt'd as nrn COIT" nd. The 
netting: ,.:ra~:: connnenced fron1 s<nYing and continued up to harvestinf(. ,-\~ sun:n1l'r 
1.1uhrnms •KCUl erratically and mun, ,,!mdy, il is gcn('rnlly difficult to prcclicl \', lw1, ami,I 
01 il('it' lllf') ,t!'l' lik('ly lU hit. 

On \up1,,t 2G. typhoon H:il2 (I'd\\'~ .. :11i.l 111/sec) hi! the !,,lauds. Planls in :wiit plots 
(fi.i:i rn") were harwstPd imnwdialely before and after Uw typhoon. lmmcdialely lwfon· 
dw l~ phnon. both total yield:-- and mark eta bk 1ield,, in l lie nm con·r plot dccrcas(•d by 
>0u compared to the yi(·lcls in the plot without CO\l'L ilm\eH-r. im111ecliately after the 
t:,plioon. tlH· marke!able yield in the plot ,vithout co,1:r decrca,;ccl to :-;o<Jo of (hat of the 
;d(Jt with CO\er (Table 2). 

Thw,, although row co,er protec1(•d Sm1tou,..ai from wind darnag:e. long-!cn11 con•r­
ing cau;o(·d ;i ll<'t-rease in potential \·ield. The same pla•nonwn(m was obsnved for melon 
and \l1h('r ic,d\ crops (Ozawa and \r,ida, Hl8G). Further studies an• rt'quirl'd ltl ;rnal\se 
ilw <'Ii\ ironnwntal dfrrts of ruw cnH·r on \Tgt'table productiun. 

Table 2 Effect of row cover on Santousai yield 

Trcalnwnl 

\\. ii houl nl\\ e< iHT 

l{O\\" CO\'t1 f 

lmmt>diall•ly before 
typhoon (Aug. 2G) 

Tot;d yield l\larketabit' \iclrl 

· - --------- ( l /ha) 

Kl 
(i(i 

lmnwdiatcl) after 
1 yphoon L\ug. 27) 

Total yil'ld I\l arkclabl(' , il'ld 

l ,,, l,) 

~~.) 
/,) 



;! ,\dnrntagc of row coyer technique in vegetable produdion 
To determine the mechanism of alle\'iation of wind damage. the wind Yelocitr wa:,; 

measured, on October, 2, 1987 in plots planted to melon cultiYatcd with and without rmv 
coyer by hot wire anemometers. Sensors were set at 5 cm abon· 1 he soil ,mrface in both 
t•xperimental plots, and at 100 cm abore as a reference. The wind wlocit~ in the case of 
rnw con:r was not significantly different from that without coyer (Fig. fi). Thcrefon\ ii 
appears tha! the decrease in the wind velocity is not the major faclOr which redu!'.:es the 
wind damage vvhen the row cover technique is applied. 

In another experiment, pumpkins which fixed themselves on the nets by vein rnilin!{. 
did not experience wind damage, and the marketable yield increased b\ !i0°{, (Ozawa. 
1978). These observations indicate that the flapping of vegetable leaws associated with 
strong wind may be responsible for the yield decrease rather than the direct effect of\\ ind 
pressure. 
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Fig. 5 Effect of nnv cover on wind velocity in melon canopy 
• ; \Vithout row con'r. ; Row cover. 

Conclusion 
The row cover technique was found lo be highly effective in protecting veµ;t'iahle::-; 

from typhoon damage. However, long-term C(Wering caused a decrease in potential yield. 
These facts suggested that lhe alleviation of wind damage by rmv cowr may be associated 
with the prevention of leaf-flapping. 
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