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COMUNICACIONES 


Effect of cycocel on seedlings Of cacao (T71eobrollla 
cacao L.). 

Resumen. Se estudio el efecto del cicocel Icloruro de 
2-cloroetil trimetil -amonio) sobre pl;intulas de cacao someti· 
das a deficiencia de agua. EI reactivo mantuvo la turgencia de 
las hojas . En las plantulas b ajo condicion de sequ ia la acumu ­
lacion de prolina fue menor que en el testigo mientras que la 
actividad de la reductasa del nilralo fue mayor. Se discute el 
efeclo del cicocel en pl<inlulas de cacao bajo condiciones de 
sequia yen periodo de recuperacion . 

Cycocel (2-chlorethyl trimethylammoniuln chlori­
de), a powerful growth retardant is reported to have 
beneficial effects on plants under stress environments 
(2.4). Cacao plants are sensitive to water stress and 
periods of drought from December to April in coastal 
India lowering the yield. lienee, a study has under­
taken to study the effects of foliar application of 
cycocel on cacao seedlings under stress conditions 
with reference to growth and some metabolic parame­
ters sensitive to wa ter stress. 

Matl"riaJ and methods 

Seedlings were raised in polyethylene bags contain­
ing 1: 1 mixture of garden soil and farm yard manure. 
The experiments were conducted in 3-month old 
seedlings. Cycocel (1000 ppm) was sprayed 4 times at 
3 day intervals before stress treatment started. Water 
stress was induced by with-holding irrigations for 7 
days. Measurcments of leaf expansion was takcn in 
2-3 young leaves from 10 pl ants in each treat men!. 
For biochemical analysis each treatment was divided 
into 2 replicates of 6 plants each. Fully expanded 

mature leaves were sampled from each plant and 
pooled In each replicat e. Proline was extracted and 
estimated by the method of Bates Cl al (I). The 
Nitrat e reoucta se (N R) activity W:lS assayed bv ill l'il'o 
procedure (5) . The relative water content tRWC) was 
determined by the method described by Weatherely 
(10). The experiment was repeated twice and statisti­
cally analysed wherever necessa ry . 

Results and discussion 

The results of the effect of cycocel treatment are 
presented in Table I . The leaf expansion rate, though 
lower th3n in control before stress, was marked ly 
improved under stress and re covery periods in cycocel 
treated plants . Increased growth by cycocel under 
drought has been reported (4) . The RWe was main ­
tained at higher levels in cyeo!:el treated plants under 
stress conditions. Since turgidity was maintained. leaf 
growth was also relatively unaffected . 

The proline content increased nearly I O-fold unde r 
stress in control, while cycocel (1000 ppm) treated 
plants had only 3-fold increase, and this declined 
sharply during recove ry . Since the first discovery of 
accumulation of proline in leaves (6), it has been 
reported in several annual crops, but very scanty in­
formation is available in plantation crops (3, 7) . In 
cereals, the tendency to accumulate more proline was 
accompanied by better adaptation to drought toler ­
ance (9). It appears fwm the present results that the 
level of proline accumulated indica ted degree of 
stress. As the turgid ity of leaves was maintained 
under stress due to cycocel treatment, the proline 
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Table 1. Effect of cycocel on cacao seedlings. 

Treatment Pre·stress StIes. Recovery 

Relative water content (% ) 

Control 87.9 48.9 87.8 
Cycocel 87 .0 84.4 92.7 
SD 0.61 19.42 2.83 

Leaf expansion rate (cmlday) 

Control 1.49 0.87 1.03 
Cycocel 1.09 1.88 1.65 
CD 0.38 0.35 0.50 

Proline content (J18/g fresh wt) 

Control 54.0 908.0 123.0 
Cycocel 78.0 210.0 80.0 
SD 10.8 355 .9 22.1 

NR activity ~I NOlIg fresh wt/ h) 

Control 7.5 5.6 4.9 
Cycoccl 8.0 7.8 6.8 
SD 0.7 1.3 0.9 

content also did not show any marked increase. It is 
reasonable to assume that as the growth was compara· 
tively beller in cycocel treated plants, the proline 
might be utilized more efficiently in the protein 
synthesis required for such developmental process . 
Such correlations with regard to proline, growth and 
leaf rolling have been reported recently (8). 

The NR activity in cacao was inhibited due to 
stress. The cycocel treated plants showed higher NR 
activity on fresh weight basis compared to control 
during stress period. The retention of NR activity can 
be explained by assuming that the metabolic activities 
of leaf are maintained at a higher rate under cycocel 
effect due to the maintenance of higher RWC which 
enabled efficient electron supply for nitrate reduc· 
tion. Growth amelioration and beller metaboli c ac· 
tivity under stress with foliar cycocel application thus 
indicates that the chemical can be employed as a 
spray on cacao plants during periods of drought. 

Swnmary 

The effect of cycocel (2 ·chlorethyl trimethyl· 
ammonium chloride) on water stressed cacao se edl· 
ings was studied. The chemical maintained the leaf 
turgidity. Proline accumulation was lesser as COI11 ­

pared to controls and there was higher retention of 
nitrate reductase activity in leaves of plants under 
drought. The role of cycocel in cacao seedlings under 
stress and recovery is discussed. 
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Comparison of indices of plant water status in two 
(Celosia argentea L. and Amarantlzus dubius Mart. 
ex Theil) tropical leaf vegetables. 

RHumen. Se estudio la relacion entre los indices de con­
tenido de humedad fOliar conocida como contenido de hume­
dad relativa (RWe), potencial osmotico, potencial de hume­
dad foliar V la resistencia a la difusion de vapor de agua en la 
hoja (LOR). Las comparaciones entre fndices se hicieron en· 
tre A. dubius y C. argentea creciendo la humedad de campo 
(iujuria) y humedad restringida (inadecuadal. 

Las relaciones fueron diferentes entre hojas jovenes hupe-· 
rieres) y maduras (inferiores) y entre las dcs hortalizas cre­
ciendo a diferentes contenido de humedad. 

EI potencial de humedad foliar en las hojas jovenes es 
rnenOr que en las maduras de A. dub/us, proceso I nverso 
cuando la planta crece con poca agua. Las hoias de C. argen· 
tea presentan un comportamiento similar, cuando crecen a 
capacidad de campo, incrementando significativamente en las 
hojas jovenes bajo humedad restringida. Por cada unidad de 
descenso en el RWe en ambas especies, A. dubius sufrio una 
perdida mavor en el potencial de humedad fol iar que C. ar· 
gencea. 

Para un valor dado de RWe, el LOR en plantas creciendo 
a humedad de campo mostro ligeros aumentcs en A. dubius y 
ninguno en C. argencea tanto en hojas j6venes como maduras , 
EI LOR fue mavor en las hojas j6venes de ambas e-specie-s 
sometidas a dMicit de humedad. 

Several researchers (5, 6, 7, 8, 12, l3), lwe 
studied the effect of plant water status on physio· 
logical processes. Four indices of water status arc 
often used: leaf relative water content (RWC). 'Jp 
osmotic potential (rr), leaf tissu p water potential (\jJ). 
and leaf water vapour diffusion resistance (LOR)_ 

Shepherd (6. 7, 8), reported tllat the rebtionsillps 
between the indices and transpiration arc not simple. 
However. it is worthwhile tryillg. to elucidate the r<:LI­
tionships because of their relevance to study of water 
1110\'elllellt in plants, plant growth analysis and 
modelling. and resiSlance to drought. 

This paper compares the r('sponse of two tropical 
leaf vegetables AlIlarallllllls tlllbillS and Cclosia ar­
gelllea. grown under conditions of field capacity and 
at limited water supply. The comparisons of relatioll­
ships bet ween the indices are made within and 
between the plant species. 

Material and methods 

Seeds of A. dllbills and C argel/lca were sown in 
sandy clay loam soil (20 .6'. ; clay) at the University of 
Ife Agricultural Farm. Ile-ife . 

The indices of plant water status considered are, 

.- leaf relatil'e Ilater content (RWC). which is the 
moisture content as a pcrcentage of the ful,ly 3tll­
rated moisture content. was estimated according to 
Barrs (1 ): 

sap osmotic potential and leaf tissue water 
potential Ilcre determined using a simple termo­
couple psychrometer as described by Silephcrd (S I: 
and 

-- leaf water vapour diffusion resistance (LDK.) 
was measured bel ween 0900-1600 hou rs on young 
(upper) and old (lower) leales attached to the par~l1t 
plant. using an aspirated diffusion prometer as 
described by Byrne cl at. (2) 

The first three indil'~s Il'cre determined at Ul)OU 
and 1200 hours each day: and at twO other tinlC' on 
three daIS per week on detached leal'es. Lach deter · 
mination Il'as carncd out on young (upper) and old 
l!oll'er) 	 lealcs . e,eluding damaged and scneSL'cnt 
ones. 

The experimental period for both species e_XlelHkd 
frorn the first wed~ to the tl'nth weck after germina­
tion. when the plants were harvested. 

The two species were SIII'111icd with water at tll'O 
lel'els. The tr,. :ll111ClltS were' ililposed on two replicltc, 
of <'Jch species. aile repliL';]{L' of cacll species lIas 
watered so that the soil l\a 5 3ppro.\imately kept at 
field capacity. which will be referred to as 'IU\IIf1 . 
plants, The other replicate wa, supplied WJter at one 
week interl'als . result ing in Irequent wilt ing . 1\ hiL'!1 
will be referred 10 JS 'inadequate' plants. 
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