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Abstract: Waler relations and net photosynthesis in apparently healthy palms 

lUld palms a!Tecled with yellow lear disease arc studied. Stomatal resistlUlce was 

signilicnntly higher in the oUler and middle leaves or diseased palms, while transpi­

ration ruLe and photosynthelic rute were sif:Tlilicnntly lower. Chlorophyll content 

was aJso significantly reduced . Net photosynthetic rate was reduced with increasing 

light intensities, beyond saturating levels. CO 2 assimilatiun was SHturat.cd ut pho­

wsynthctically active rudiation or 800 III mol m -2 s -I in healthy palms and 50G I 
11 mol m -2 s -I in di ,ea~cd palms. Tutul SUJ:tiI'S and Slarch uccumulated in leaves 

or ,li sc,,-'cd palms despite impaired phnulSynth"tic muchincry. Lear wuler potential 

and turgor potential were si~irH.llnlly higher while o~mulic potential wu...'\ lower in 

the h'Hvrs of disCLL,",cd pulm!'i. EviderH;~ is pre!'icnLed to show thut dis(,LL"if! leads to 

slurnat..Ll1 closure ind£!pcndcnt of wutcr ddiciL 

Keywords: A~ca catechu , Ydlnw It'uf dist:a~,:, ?\1LO ':-; , Pholosynlhrsi.s, WnL.cr 

relations. 

Thc arec;;nut palm (Areca catechu Linn.) is an importanr pl,Jntation crop of 
commercial value in India. Yellow leaf disease (YLD) is a seriou ~ malady of arecanut 
which is pre':;i!cnt in pariS of Kerala ;InJ Karnataka in southern India (Nayar, 197 6). 
Possible involvemenl of mycoplasma like organ, ,ms (MLOs) in causing YLD was 
reported (CPCRI. 1\11111; NaYilr anti Seliskar. 1'178). Several plant 'yellows' type 
lise;l,cs caused by YlLOs lead to stomatal closure with increilsetl stomatal resistance 

,:ntl water potential (Matleoni anti Sinclair. IliS]). !\bnormal stomatal opening with 
redllced stomalal re.' lstancc anu wa ter potcntl,ll hd lic ;liso been reportetl In the case of 
I ;0 . (Wi lt, c;i,ea;.c of coconut (R:l iagopal . ct (I( 1 9H(, . I () ~7), a MLU, cau;.ctl tli,casc. 
:n Ihis paper ·... · l · e~ Tt:la tion compUIlC:]lS, net pilolOsynrhetic r:tte , chlorophylls, sugars 
:' no ~ I arch 111 (jlSeaseti ihl ; m~ were Jctcrrnillctl anti comparetl with apparentl y healthy 
palm s sinc e inwrrrar lO ll Joout :he t: t r:ct , (I f ,{LD on these parameters is lacking. 

http:SHturat.cd
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Water Relations And Net Photosynthesis Of Arecanut 

Palms Affected With Yellow Leaf Disease 


MATERlALS AND METHODS 

Host Plant: 3-4 year old and lH-20 year old arecanut palms (Areca catechu Linn.) 
affccted with yellow leaf disease (disease index score 20-23 (George et af. 1980) as well 
as apparently healthy palms in a farmer 's field at Sullia, Karnataka and healthy palms 
raised at the CPCRI Farm, Vittal (12 0 250 Nand 750 420 E, 91m above sea level) 
were used in the present srudy. All experimental palms were planted at a spacing of 
2.7 x 2.7m. Each palm was fertilized annually with N 100 g. P 40 g and K 140 g and 
12 kg each of green leaf and cattle manure. Adeyuate drainage wa~ provided during 
rainy season with drainage channds of 90-115 em. depth to drain excess water. Each 
palm received 175 liters otwater in summer months once in a week. 

Method of sampling: The method of leaf sampling was based upon the phyl­
lotaxy of palms. Beginning with the full y opem:d inner most (youngest) which numhered 
one, cach leaf WLiS numbered in radial spiral down to the crowll. Three leaftlets were 
sampled from the middlc portion of thl.: It!ilves numbered: 1 (first leaf), 3 (middle ICilf) 
and (i (outer Icaf) in young palm'i and 1.4,9 in adult palms respectively, representing 
tile spirally arranged whorls of frond s. All measurements were determined according 
to mcthod described hy Rajagop;11 ct al. (IY~7) during Sc'ptembcr - Octoher hetwecll 
IO.()O- 12.0() Indian Stallddrd Tllne (1ST) on cledr days. The numher of p;llm.o.; studied 
in e;leh cast is prcsented in tahlcs with sLltislieal ;1O;Jlysis. 

Deiermination o[stomaial resistance (rs), stomatal conductance (cs), 
trnnspir.ltion (E), photosynihesis (PN, and iniercellular carbondioxide 
(ci) rs. CS. E, PN ;lnd Ci wcre measurl'd with a Lieor-0200 portable photosynthesi s 

system with one litre ctlamber encloslOg up to 20 cm 2 leaf area. The Instantaneous 
w;)tcr use effiCiency (WUC) was calculated as the ratio of the PN to the E. During 
ob,ervations, the photosy nthetically active radiation (PAR) ranged between 515-1200 

II" mol m -2 s -I, air temperature (Tair) bet\Ycen 32.54 ilnd 33.020 C. leaf temperature 
(Til betwt:en 29.9 0 C and 33.00 C, rei ; Ive humidity (RH) bet\Yeen 58.4 and 62.1-:. 
vapour pressure bet\Yeen 2.~1-3.08 kpa. vapour pressure deficit bet\Yeen 1.84-2.34 kpa 
ill1d External Carbondioxide (Co2 Ext) 317-325 ppm. 

Determination of water potential (,p wi, Osmotic potential (7f), and 
Turgor potenti~l (P): ,;, w was determineli on excised leaves using a Scholander's 

' pre ssur~ch,lmbn (soil moisrure eyuipment. USA) according to the method described 
by Milburn a~J Zimmerma~.n (1977). Leaf sap for 7f determination was obtained 
according to the method described for hard material like coconut by Slavik (1974). 
The leaflets were cut into sm~1I segments and immediately plunged into liquid nitrogen. 
After a few minutes of thawing, sap was obtained using screw type metal hand press. A 
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lD _ iJ I aliyuot of the expressed sap was absorbed on to a filter paper disc and osmotil 
potential was measured with vapour pressure osmometer model 5100 (Wescor, USA). 
The instrument was calibrated with standard sodium chloride solutions before intiation 
of the experiment. Turgor potential was calculated from the values of ,p wand 7f using 

the formula P = ,p w - 7f according to Slavik (1974). 

Determination of total sugars and starch: Leaf discs of D.5 cm diameter 
were punched throughout the length of leaflets and 2 g (fresh weight) pooled samples 
were extracted three times in 25 ml 1)0<;;. aq . ethanol CIt ROoC for I) min. The pooled 
extractS were t:oncentrated to dryness and t:xtractt:d thrilc in a total volumt: of 10 ml 
distilled water. The extract was fractionatt:d Into cationic, anionic and neutral fraction5 
by passing through columns (2 g weI gel) of J)owex - 50 (H +.) and I)owex- J (H-co-) 
10 se4uence. The soluble sugars prescnt in the neutral traction was estim~J1ed by lhe 
phenol-sulphuric acid method (Dubois, et al 1956) with glucose as standard. The 
;ilcohol in soluble reSidue containing larbohydrates and slarch was dried 10 constant 
wcight at 600 C and powdered. 50 mg of the sample wa.' digested thrice in 10 ml 
3()% Perchloric acid with grinding at room temperature (211 ± ,0 C) for 4 hr. fillered 
and made up to 50 ml with distilled waler. An aliquot of extract was used 10 estimate 
the hydrolysed starch by phenol-sulphuric acid method with slarch (Sigma, USA) as 

standard (Dubois ct al 195()). 

Chlorophyll estimation: 1()() mg of ponied leilf tissue was homogenized anc! 
extracted with R5% cold aq. acetone anc! made lIP!O 25 ml aftcr fillering lhrough 

0 
Whatm,1O No. I filter p;lper. ;\11 the operations were carried out at 4 C in a 
d;lrk room. The sample~ werc read at (,():\nm. M6 nm ;-Ind 47() nm and chlorophyll a. 
chlorophyll h and carotenoid, were estimated according to Lichtenth;jler and Wellburn 

(19X3). 

RESULTS AND DISCUSSION 

The effect of YLD on the rs and E of young and adult palms are shown in Table 
and 2 respectively. I n young p<lims. rs increased by 55.55% and 72.53% in the 

middle and outer leaves respectively. over controls. The diseased young p,ilms showed 
34.%9'0 and 57.98% reduction in E in the middle and outer leaves respectively. over 
that of the apparently healthy palms. Ci was higher in the first, middle and outer 
leaves of the diseased young and adult palms than in the controls. In adult palms, 
rs was higher by 19.71% and. 4().06% in the middle and outer leaves. While E was 
decreased by 5.34% and 33.16%. Changes in ,p w, 7f and P is presented in Table 1. ,p 
w increased in the first·, middle and outer whorls of the di~eased palms while 7f and 
P were decreased in the middle and outer leaves compared to the values in similar 
leaves of (~e,apparently he,ll thy palms. Total chlorophyll conlent of middle and outer 
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leaves of the diseased pi:llms was reduced by 8.5% i:lnd·82.87% respectively compared 
to the appi:lrently healthy controls (Table 3). Diseased palms showed 5.7% and 83.06% 

I'lIrlml'!ter/ Ih' Alihy App.(f·ot ly H ('fo lthy Ih f. f" a lOr-d I.'; [)
reduction in chlorophyll a content in the middle and outer leaves respectively compared 

(": O\.J"· i-l ;:;/I t"~f pos i· to controls. Chlorophyll b and Carotenoid contents decreased also in the middle and 
iO:ur} y.!;;LUfJl)(I C'" outer leaves over that of apparently healthy palms. 

Tur~or poU' :, ' Table 1. Photosynthetic characteristics and water relations in healthy, 
11",1 l' O~7 O ~5 0.'" (I j~ I (} 5:1 U It. (l.5~ 1.1."1 1 gO 0 ~~ . . ():.~ •• 

apparently healthy and yellow leaf disease affected 
1·I:LOln ( t 11 :!.:!(J , ,t 150 0 0 

leaves of young arecanut palms. 
Wl'Iln' U/;" 

I OJ (] '1.:.•• r-.lj 

l ' araml!:~rl Hl!aJlby Appal"'t nlly l-!.r "Hhy Dia.t:ut:d LSD 
£rfir-n'ncy , W1..1£ 1 ,:17 LUI I i ~ I'" I . ~ ·I 1111 0. 7', 1110 

l raf ~I ' Ce.lt-· Lcll{ 

a Each value is lhf.' mf"un or U!n palri1 ~ 
troll gory positJon 

b Values in purcnthc~ l!s s how prn'l.:nt.ug c: In!:r' 'us t! {+) or urcrcuse (-) (Jv('r upparently healthy palms 
Photaaynltl,." ,. :, 

">!O or 
~N l/J.'mnl 

111·1 H 1) " .!IoCI'" -1.00 .)..) G, I2 5,36 ;j ,85 4.0!o 2.85 1. 11 0.87·· O.B7U " nenuLes ~lh'1lificunL at P 0.01 or P 005: NS N ul S)~~III'I<:"nl 

( ·3~/ . OO)h (-413 .72) (.71.Ib) 

SLOm..... r C'ODdl.l(,· 

Table 2. Photosynthetic characteristics and water potential in healthy, 
lllllC'r, Ct: 

(nn ,·1) o 3'.i 0.50 0.'13 0.72 0 .7;1 O . ~ Z J 07 0.53 O.I/( 0.17·· 0.17·· 
apparently healthy nnd yellow leaf disea~e affected 

( t 'lIUHlj (.:2 7 .30) / ·() S.38) leaves of adult urccanut palms. 

I'N/C. ratio 11.6~ EI.OO lo.m II 50 7.32 7.40 3.7R 5.37 G.JG 
I'nr"lT'l r t..rr I I~"'W· 

{.5:).!l:!i ( . ~O . G3) (.16.751 
If' l'If '~!"'t 111"'1'11111)" AprUl r i' nlh J 1t' II. ! l h y DIAT"Mrri eM U' L r;)( 

:->loIO&t_) r('&:ll!It3ncc, 

l !u .' , ~ J~u r v pnlL ttln!t 
rl,IScm·l) :U7 2.82 2.63 1.78 1.76 2.56 I. ~:? ;j.~6 CJ .3:! 1..15·· 1.3!J·· 

(·31.16) )+55.55) (+72.53) l'h uLnflyn \ hn \ ~.. I'N 

Trsn(;'pltation E UJ-Lmn l 1:,·2 I'('c·J) "1.1 ~/1 6.02 3.57 5.IIS 4 bO 5 . 4~ ·128 J.&O 0 .% 0 5(· 

(mmol m-2 1 ·1.5 Ib (·29.9G> (·61.121 

i:1C'C-l) 3.73 4.62 4.52 4.46 4.55 3.38 5.33 2.96 1.42 0.73" 0.73"" SlOmat..a1 condu c 

(t 16.32) (·31.96) (·57.98) L'I.Dtt, at 

Inlt'rC'C'llulu carholl­ I,m 6·1 ) 0.61 0.80 0.52 0 .11 0 .75 0.4{\ 1.1 9 0.77 0.2& NS 0 12 " 

ril ondc , Ci It 51 .51 1 (· 2 .66 1 1· -1 5.$ :'1) 

(ppm) ::47.03 264.63 255.63 264.59 265.70 276.)9 284.07 277 .61 278.86 14.6}·· NS PN / u ratio 7.36 7.52 6.86 7_61 7.8 1 10.00 1.55 5.55 6. )5 

( + 7.36) ( t 4.48) ( t 0.96) HO.21J (·28.9J) (·38 .5) 

W<l.lcr polcOLipj, 
S tomltal rHis· 

rp..1'}ln) ·111 ·1 1 1 ·1.11 ·1.17 -l.lS - 1 09 ·0.88 ·0.62 ·0.50 0.82"" 082"" t..a.ncc., rs (ecm ·l) 1.78 1.4< 2. 14 1.75 J.7 1 3.)5 1.17 2.13 5.8< 0.52 0.52 

(t 1·1.78) ( t,I1.45) (+54.12) (·33.H) (t 19.7 1) (H e .06) 

Osma l ir pate/lt!l..) 
Trltn lOplr ttl ion , 1-: 

)MPA) -i tiS ·1.6P. . J.~ ·1.7~ ·'72 ·1.85 · 1 40 · 1.75 ·2-"0 NS 0.10"" (mmol m ·2 U'C. 1) 660 7.56 5.02 !'/(l 5.51 4.04 6.68 S 32 2.70 0 ~7 (151 

(t 21.18) .1.7~ ) (·29 .72) (t 13.02) (·5:11) (·J3.1GI 
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Watcr RelatIOns And Net Photosynthesis Of Arecanut 
Palms Affected With Yellow Leaf Diseasc 

1':I(:IIIII'Ir:-r, I-~I)"· 

II"(l f POSI­ Hr·alilly Apr ar r llLl y 111· All1l .~· l)JI,r)Ll<of>d CAl.(>· I .... tl r 

li o n gory p(l~ illl)n 

Inl C' r r l 'l lu L:lr cllrb1Jn 

d lO Tldr, C, ! pp m r ::! 7 1/'1 ·1 :~l j 7.f,i :n6 . 7~ ;.!71. 5:"i 2 1-)/'1 <1 1\ 2.',.'" !"II :!79.70 217 .:l0 ~M.5:1 7 17 "" $ 

I t:!~ 'j";: l 't 1.27 , t ... 11. 15) 

\I"~l l' r pfJlI·r.~ I ' ll 

-.'. I~·H · .·. . ~ .~[, · 1 2 1 · 1.1 ·1 -1 .2 1 I 20 II :l .1.1.', ·n.9!.. ·O .AI 0.06 0.06 

i.1 Each \'alw· i ~ the mran (If twenty palms 

b Vu\u c!=; ill purenth0.scs ~huw pf're:cnUtgr increuse (t) Ilf d~ (';(( : u""I ' (. ) lWeI" ltppurl'ntly heulthy palms 

•• Si c llit-'C." ,l al P [U) I. NS = NOl Sir:niri""nl 

Table 3. Total chlorophylls, chlorophylls a and b, chlorophylls 


alb ratio and carotenoid.<; in yellow leaf clisease affected 


leaves of adult urecanut palms. 


I' lIr :\llI l'1.l'r "nil Ilr'nlthy APIJ IjI·l\lthy Ili/u'/Lllrd 1$1) 

Ir-nl r lf1 l'l~l\lI l (:hL,.· pOlO I ,,"1 

Ru r )" I ....~ ' 

T ntM I rtol tl r l ,,\h\'l1~ 

Inl/o: ~ . I In'lIlI ..1. ' 20:! '1 ~n :!.82 .1.0 1 ,1 ~ ~ 3 G I :1.1 7 3 [,·1 U. [l~ CI ·n ·· (1. ·17·' 

I i 1 ~.I)1)) (· 11 .5 1 '-8~.:!7 1 

Chlvrnp"ylJ ~ 

1m,;: 11. . 1 fr r:-h .., ', 1.-19 2.01 :? 03 2.11 2. fi ·l 2 ·1/ 2.27 2 .·1 ~ 0...1 2 O.~9" 0 .2~" 

(t 7.5 tsJ f·5 .7) 1·8:; or.:1 

Chlur ol)hy ll b 

'm,:: ).!· I fr ... :- h ....' .1 (J 5.1 0 .i5 fJ 79 ...90 I 3 5 II< 1.20 I. 16 0 .'2:3 0 . ~3·· 0.20" 

It 201 .36) ( · ) ·1.001 \-80. 53, 

Chlorophy ll l1 / b 

ratIO 2 83 2. 7K :;.[10 2.·IG 297 2.29 2.9:! 2 11 2.ll 0. ·10" NS 

(·21.00) I" 7 .9) I . ~ .5J 

CRrOI"mllds I InR g I IrM;h \loll.. 1 0 .[1(1 067 0.G3 0.65 0.75 079 0.G7 0.74 U.16 0. 12" 0.12' 

11 :107) (. J..13) ,.79.7<) 

u EaCh value is the mean or s ix palm< 

b Values in parentheses show perccnUlge incrt"'-'" (+ \ or decrease (.) (lver apparently healthy palms 

•• or' ,;gnir, c<.lnl ut P 0.0,,; NS Nlll Si~'"T1irlcant. 
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Total sugar coment increased in the middle and outer leaves at the dl~eased palin!> 

by 35.93% and 37.96% respectively. Starch content increased by 33.20';;, and 23.4WI/;' 

in the middle and outer leaves respectively, over that at the controls (Tahle 4). 

Table 4. Total sugars, reducing sugars and starch in healthy, 


apparently healthy and yellow leaf clisuase affected 


leaves of adult arecanut palms. 


l'arl\nwtrr ! It·",f I ..s. )) 

pU~ lllon II<'BIII.)' App h'"hl"',y lJu:r-a~...d 

( .• k, :ll r \, I .{';d 

1';'-"" .. ,· 

T uttl l .l) uR*,r. 

Img/ ),! ·I frrsh \VI. ! 13.3 1 a 15.01 11.~4 1""14 :!Ct !1I ;HI:! ! ·17S·· t\:-;, 

, t :J!l9ll I t:17.%) 

HNfur'II R "lI~[ll r ~ 

\ rn~ $: I (rr,,11 V.'t .1 8.S1 Q.77 Iq.i~ 1liS 10. :: :! :::i. 2 ~1 :!.. [):~ •• :-"'S 

r .. 1JIS . () ~ I 1 t 1 1Ir~ H.!\J 

Stnrrh lIn).! ~ · I 

(rrllh wI.) "\607 4~.l>~ H (1 7 ·1(,1.05 t.>O. U0 ~:! :1-1 1i.1 4 '· SS 

f ' 3:1 :!O) t + :!.11 IP 

Ii. Enc.:h \'U!uc ' i.1:j t h e mf'un or six patms. 


b ValllC'!\ in p~rl'nlh c.M·~ shmv }Jt'n.:t' nt.ugl' InCrt'a~ I ' (.;.) or d(' crClt"' t' (~) o v,' r .1ppun·lllly tw; dl hy p :dm ~ 


,.. 01' .. s i}...'l\irll:~Jn l ut P 0.0:-,; NS NUL Sl ~:nlri c:m\ 

Srl-------------------------------, 

.;:4, 
N '" 
E 3 

"5 

E 2 


<. 
0:=1 

200 LOO 500 800 1000 1200 
PAR (j-J moi m-2 S-1) 

Fig. 1. 	 Relationship between photosynthesis and photosynthetically active radiation 
(PAR) in healthy (0 . 0), apparently healthy (6 '- A) and YLD affected alc· 
canut leaves (D ·D·) . 
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Water Relations And Net Plwtosynthesis Or Areccznut 
Palms Affected With Yellow Leaf Disease 

Infection hy YLD significantly reducl!d net photosynthesis over a wide range of 
Irradiailces with maximum reduction at higher irradiances (Fig-J). In healthy palms 

PN saturated at 800 fllmol m -2 s -1 whereas in diseased palms saturation occured 
at 500 fllmol m -2 s -1. The net photosynthetic rates in both apparently healthy and 
infected leaves are shown in Table 1 & 2. Diseased young palms showed 37.09%, 
46.72% and 71.16% reduction in net PN in first, middle and outer leaves respectively, 
over that of controls. In diseased adult palms, PN was significantly lower by 7.5%, 
2Y.96% and 61.72% in first, middle and outer leaves respectively than that of controls. 

The diseased palms showed significantly higher rs and 1/; w as compared to 
apparently healthy palms. As a result of stomatal closure, E was significantly reduced 
in outer and middle whorls of diseased palms. Further, stomatal regulation was 
impaired due to infection irrespective of the age of the palms. Similarly in American 
elms, white ash, chockecherry, periwinkle and coconut showing typical 'yellows' type of c 
symptoms Induced by respective MLO's agents, rs and 1/; w were higher than in healthy 
controls indicating that infection caused stomatal closure (Matteoni and Sinclair 1983, 
Mcdonough and Zimmermann 197 9). Induction of stomatal closure by internal factors 
such as ABA in response to water deficits (Walton, 1980) or high Ci (Zriger, 1983) or 
toxins under the stress of microbial attack (Strobel,1974) have been reported earlier. 
The leaves of first whorl of the diseased palm had stomatal opening despite higher Ci as 
compared to the outer kaves where rs was higher. Arntzen et.a!. (1973) demonstrated 
that Helminthosporium toxin inhibited light induced K+ uptake by guard cells that 
close the stomata similar to the mode of action of ABA. A similar kind of mechanism 
might be operating in the leaves of YLO affected palms, though the nature of toxin 
is yet to be identified. Toxins have been implicated in yellows diseases of periwinkle 
c;\u sed by Spirop/asma citri (Daniels,1979). ,

The net PN of diseased palms was significantly reduced by infection with MLOs 
associated with YLD of arecanut. The Importance of stomatal closure in regulating •• IPN due to infection in 'Yellows' diseases was revealed by earlier findings of parrellel 
reductions of PN and E as di ~~ase developed (Matteoni and Sinclair, 1983). However, I 
in the present study, the photosynthetic CO2 assimilation was reduced at high Ci with 
decreased PN /cs ratio which implies that mesophyll factors are more affected than 
stomatal factors. Jacob and Udaya Kumar (1988) suggested that changes in PN fcs 
ratio reflects stress Imposed effects on the stomatal and mesophyll factors. A decrease 
in PN /cs ratio leads to an increase in Ci which implies that mesophyll capacity for PN 
1<; affected than cs. 

"l.eli uctlons In chlorophyll content (Table 3) in the leaves of diseased palms could 
reUUCe PN by uecreasing,.ovC[fll pllotopho<;phorylation resulting in less generation 
of "'fP and NAOPH (Hopkins ami Hampton.1969). It is .obl<ious tllat tIle decrease 

fi 

in ATP and NADPH level ~ in the diseased leaves could exert major control on 
PN as photosynthetic reduction cycle (PCR) can not function without continued 
supply of these two metenolites (Roninson and Walker, 1981). Similarly reductions in 
chlorophylls have been reported in periwinkle (Carling and Miliken, 1977), sugarcane 
(Shukla, et.al., 1984) Sandal wood (ParthaSarathi, et.al., 1976) and Tephrosia purpurea 

(Purohit, 1978) with their respective MLO's agents. 

Accumulation of soluble sugars and starch in leaves during photosynthesis is a 

common phenomenon in plants either due to abiotic stress conditions such as water 

deficit, chilling or due to low translocation rates or loW sink demand (Neales and 

Incoll,\9(8). Nayar (197(,) reported phloem necrosis in YLD affected arecanut palms. 

Due to this, sugar translocation might be disrupted resulting in the accumulation of 

Sugars and starch in the diseas~d palms. Similar increase in starch and sugar content 

has been reported in brinjal little leaf (Srinivasan and Chelljah,1980), .in little leaf 

of cotton (Nalini and Bidari, 1985) and in Pedaliumn murex phyllody (Joshy and 

Mishra, 1981) incited hy their respective MLO's agents. The impeded removal of 
these assimilates in the diseased palms following phloem interruption could reduce 
PN, probahly due to an orthophosphate (pi) limitation (Stitt and Ouick, 19K9). 

Infection with YLD significantly reduced PN over a wide range of irradiances with 
maximum reduction occurring at higher irradiances could he attrihuted to photoinhi­
\lit ion due to reduction carotenoid pigments. The lower levels of carotenoid pigments 
could have caused light streSS at higher irradiances in the diseased palms. Under 
tll(:SC circumstances the quantity of light absorbed could easily exceed the capacity of 
chloroplasts. That exceSs in light may cause photo inhibitory damages to photosyn­
thetic apparatus due to destruction of excitation energy diSSIpating mechanisms which 

is probably mediated by carotenoid pigments (powell,19R4). 

Thus the srudy indicates that MLOs associated with YLD include stomatal c1o~ure 
despite higher p, thereny reducing E significantly, The results also suggest that PN/cs 
ratio decreased in diseased palms leading to accumulation of Ci which implies that 
mesophyll factors are more affeded than stomatal factors. The mesophyll factors such 
as reduced levels of chlorophvll s. Carotenoids and increased level s of sugar anc! starch 
decreased C02 assimilation in diseased palms. I n conclusion, the over ;ill disturbilnce 
in the water relations and photosynthetic apparatus precede 'yellowing' symptoms in 

YLO affected arecanut palms. 
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