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CHEMICAL APPLICATION FOR DROUGHT
RESISTANCE IN ARABICA COFFEE

Narit Yimyam ' and Pittaya Sruamsiri '

ABSTRACT : Three chemicals, ic. ZnSO,, KNO, and Adecnine were applicd on Arabica coffee
(Catimor, 1662) to increase drought resistance. The chemicals were sprayed to coffce irees after they
had been exposed to complete water stress for 5 months. It was found that coffee trees sprayed
with ZnSO‘, KNOI and Adenine at a concentation of 0.2, 7 and 001% respectively had higher
growth rates, both in terms of plant height and stem diameter, than those sprayed with distilled
water. Furthermore, the chemicals had induced higher stomatal conductance, leaf water potential and
chlorophyll content in the leaves. Nevertheless, proline content in the leaf showed no significant
difference between control and chemical ireatments.

UNAAZD :  winmammandldell 3w fun we i uRecam ) wmuuls T ZnSO,, KNO,  ube
Adenine Tt afletudun wreniifmeiufmiund  wed 1662 SagnTuan muriausdy wc_niﬁmioﬁu
W S @on wu i veilevess rediuoen e s Wi ZnSO,, KNO, uwoe Adenine fnauuindu
02, 7 ume 0.01% wwdwiy nvildeumiiand s WEns mrasgin lavo s urifad s wgauandui-
quine i wwdadonnn i n plet wdned ek wenemimanddoiiin ndaveninly  wowriving
voniTulmoonsinasliRediy ma i uma A ARS8t aidlate vy (Proline) Tuly
srliunnw 1afundShlod g wed® (P > 05) Tusewiok 2 md.

" AR, asmmmomod, iodnedndodbnl, dodlal 50002,
\ Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 30002,

41



VNI B(1) © 41-49 (2535)
“ne3
THNNINAA0I

smavmesstusumuseniihauwugmiduelived 1662 Allewpleie 3
9 dgnnmaudeonlgn 2 x 2 W o doiinesounsmiigeyuahafon eududhnl
MauNuM IMaaBULduiuystl (Completcly Randomized Design, CRD) §5ddn
or 2 du wiskumuresniiu 8 ngu urnenguar IWumsndiunsefiu Tamintavu
malimng 15 Su flusozine 3 @eudedeiu TauduRoudiuil 30 woeSnwou 2533
fefuil 15 quawiuf 2534 muniideieluil

1. Wudausi ndu

2. viudu ZnSO, Wiudu 0.2%

3. viudw KNO, i 7%

4. viudw Adenine Wiuu 001%

5. viudw ZnSO, Wawiu 02% + KNO, iindu 7%

6. Wudw ZnSO, Wi 02% + Adenine Wadiu 0.01%

7. wudm KNO, Waiu 7% + Adenine iy 0.01%

8. Wudw  ZnSO, Wi 02% + KNO, Wudu 7% + Adenine udiu
0.01%

nsiuiindoyamiseeniiu 3 SnurdonsnfBouminstnmuomdeuvesnlameaes, N3

Wiy Tnvasduniu  uarwaRnasunsmeuduBIN NI ine.
WanInaasaz NNl

arsdasuulasanwadeuvsluilainaany gazNansENUTovildedn
v

winenede  wuiheudusdasrditgannTaoswizeinabalusiudou
fuwuilunnoudeiiigs 1,600 uEm %" Tuvnrdlguuglonergads  26.5-300
ouuaadud unvguunilluseilin 33-34 asusadud dewﬂﬁajuﬁuniwﬂnwﬁxww
sudonafanaeiuds soensdimbnluvesn e Kumar (1979) Sawuh
gunpdonwiionneauezayaewize 20-25 sahuwaidod A wiuug 600 WEm %™
nﬂmdunmq«ﬁu‘wﬁ‘ezﬂnﬂmmqﬁemﬂﬂ'wmqmuqﬂ‘lu uneriaWifiadnmitdun
Photoinhibition uag Chlorophyll Bleaching uanmnﬁqquﬂg&nﬁu'hlwﬁﬂﬁwmmn

42



A I e e T uRen vl

AeimBalnd Wy aeiuasuingWilssaweeB i liennsdueneflainlaiiu

anasdsaridnavi It uedguduTnanadld filwelelalefiu  (Cytokinin)  iieedl
qmduﬁ'ﬂums'hu'lﬂmunﬁauthumsmmﬂmﬁmdwm 1R

HaN3ENUYoITIIMANadon RS yAY Iavesdun

vinmmaeamuinile ZnSO, wia KNO, ynsdaviuiuesiiEasn
wingduTn s wgeaeaullandneiuedeiitod WigmoseGa uspedliunnimsiy
Adenine favu (vl 1A) T ZnSO,, KNO, unt Adeninc s iideIn
aﬁmxiukﬁdue\’mdumquﬁnnmﬂ'u (mwil 1B) uaz5n'nmmwm1u‘luunnmmu
uagiiindhnnnsleindu R avnetailsdwgma@a (il 1C) vmpaiihined
W 3 vﬁnmmmﬂw‘lﬁunwﬁﬂﬁn‘m’mﬁmmﬂnﬁﬁm1m1'l'iu1nauuu TRUTSTRU RN
At aniludoryiia i Wseyuwen TudSunoludunuw@ndmudnd - Suoleei
mansenufudnesduaiiesnqunndgueraaiy ndnfe Zeso, daldnedilluod
vagnewitee e ludunamudanueigudula Machskmer (1986) wuindangdiilu
sigfsuilulusuaunsdunied  Tryptophan FautumrdududmTunadanaed
(Indole acctic acid, 1AA) unt IAA iesfifusendusiiowilsiiiudmnlunaedy
@ule  wenvnilsmdanedimuqunsahalibiu  uoenmerdludild wedudhiod
veeneudan @efuimgdined (Zn) sedheinumbedniawees Ribosome e
Funvsanrehlsdu wlidnzvmi worguagligs (@3u@s, 2531) waves KNO,
damsm’scuxau’lmmd’ud‘:utiwzmmnmsmulmmwﬂumﬁémﬂuuauﬂumﬁﬂunauﬂ
diiguasiteiisedilumsednduln Faeresefusoauvasiuiiniun  (2525) #nddn
Tlosowihusmiisuiiu - seeydosnsldhuaBumgs Favwit srifhuaadusenaudie
woanwerdu, Tusiu, Tnewled sevsefhmuneiia dwhuaduudatiuoiteney
digllu KNO, Haimaeniifunusave araddou ﬁeﬂunuvaujvnwmﬁ (2525)
ﬁna111mﬂaﬂ'ﬂﬁu'lﬂuamﬂomﬂudu1ﬂmmu11uﬂqmmm':mldaawawsahmﬂwu

dwiu  Adenine sedwluvnumasielliu  drnoauveviasenn  (2528)
wui Adenine fnsasafiuwon Purine wilawildlunsailondan (Nucleic acid) EN
aunssusdwululuanaves DNA uag RNA weneniL Adenine Haauinunaelswad
Tilwgnvihawlddw Faaeedninwasmsdaereiuaivin - Fansemns
Steponkus (1981) ﬁwuiw‘luuwgu‘l«ih‘lnﬁuﬁaaqﬁ’uhaa Adenine @UNIOBEADNTIUA
vaslugguihignnuldguwnlgeld.

43



IYROHMNY B(1) : 41-49 (2535)

(A)

Growth rate of height

(B)

Growth rate of diameter

o .
L50,,, + RAs)

(©)

Rate of leaf drop

caalvel  XaS0, KNOy Adeslee TasQ, IaS0( KNGy Jall
Bty Addsias Adoska RO,
Y diine

Figure 1. Growth rate of Arabica coffee tree with 5 months chemicals sprayed
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Figure 2. Effect of chemical on stomato conductance and leaf water potential in
the Arabica (Tl = control, 'l': = ZnSO4, 'l" a KNOJ. T4 = Adeninge,
Ts = 7.nSO4 ‘ KNOs. To = Adenine, T, = KNOJ + Adenine, Ta =
ZnSO, + KNO, +Adenine)
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Table 1. Content of Chlorophyll a, b and proline (mgfw™') in coffec leaves
with 5 months chemicals sprayed.

Volumn
Treatment

Chlorophyll a (1 x 10%) Chlorophyll b (1 x 10°%) Proline
Control 2.531b 6.371c¢ 26.89
ZnSO, 4.044a 8.457ab 5441
KNO, 3.772a 9.068ab 76.19
Adenine 4.356a 9.293a 68.89
ZnSO4 + KNO3 4.351a 7.540b 71.11
ZnSO, + Adeninc 4.087a 8.076abc 30.80
KNOJ + Adeninc 3.824a 8.611ab 52.72
ZnSO, + KNO, + Adecninc 4.520a 7.810abe 5323
LSD, o 0.826 1.7033 NS
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