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EFFECT OF ETHREL O:'<i GROWTH AND DEVELOPMENT OF 
TOMATO (L YCOPERSICON ESCULENTU:\l :\1ILL) 

ABSTRACT 

G.A. SHITT 
Department of 81ological Sciences 
Universu~ of Abuja 
Abuja, F C.T. 
Nigeria. 

2 chloroethane phosphonc acid (Ethrel) at 10, 50, 100, 250 or 500 ppm. were applied 
as foliar spray on tomato seedling' two \\eeks after transplanting. Ethrel reduced shoo t height, 
leaf area and flowe ring a• all tested C'Cllec· :ra11nns However, a t concentrations of I 0 and 50 
ppm ethrel significant!) P = 0.0~) mcre.ased the number of leaves. Ethrel decreased the fresh 
weight and diameter ot omato fnnts at all concenuauons tested. The best results with rega rd 
ro fruit size, number and \\eight \\ere obtained \\ith Ethrel at concentrations of 10 ppm. 
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lNTRODUCTIO:\ 

Ethrel (2-chloroethane phosphoric acid) is a new class of plant growth regulator. It 
has been discovered at the culmination of an extensive synthesis and testing programme (Cook 
and Randall , 1968). Existing reports have shown that the effect is similar to those produced 
by ethylene and this has been attributed to the liberation of ethylene gas in vivo by ethrel 
lCooke and Randall, 19868; Nowak and Lawson, 1983; Shine el al., 1991). 

Phi Iii ps ( 197 I) reported that ethrel can regulate plant metabolism and produce desired 
physiological effect at different growth sites such as buds, leaves, roots and barks. Dozier and 
Barden (1973) found that Ethrel reduced expansion as well as total number of leaves and that 
the effective concentrations become lower as the growing season progressed. Oyebade (1975) 
observed that ethrel at I 000 ppm suppressed shoot elongation of the seedling of Cojfea 
ranephoran while at 250 and 500 ppm increased the seedlings height. 

Vegetables are generall y famous for the role they play as sources of minerals espec ially 
calcium, phosphorus and iron. Vitamins especially the A and C groups are also derivable from 
many vegetable types. Some vegetables are also rich in protein while others are good 
carbohydrate sources (Purseglove, I 974). 

Tomato (lycopersiro11 escu/e11tu111 Mill.). is a vegetable of immense popularity and 
sub<>tance in Nigeria. I! is widely cultivated around the Guinea and Sudan savannah ecological 
Zones \Bodunde, 1993). It holds industrial promise as a source of raw materials, though a 
large chunk of total production in Nigeria goes into culinary uses in homes. Production and 
Research on tomatoes in Nigeria have covered many aspects of its growth, it environmental 
requi rements, pest and disease control, weed control, variety screening, variety 
recommendation, \anet) improvement and yield enhancement (Bodw1de, 1993). Concerted 
efforts in the areas f research and productions enume rated above have resulted in better 
knowledge of the crop improved management practices and increased yield. However, the 
crop continues to attract more research and production attenti on as challenges continue to 
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As part of the efforts geared towards maximi zm.;; the production of tomato, the present 
study was designed to identify the economic dosage(s or concentration of ethrel that would 
promote significant growth and yield of the tomato crop. 

MATERI ALS ANO l\ llffHOD 

Seecl<> of (Lyropersico11 esrnle111w11 Mill ) \'ari~~ 15 ~-3 were obtained from the 
National Horticultural Research Institute Ibadan, :\ 1geria .. nd a nul'ery was raised in wooden 
Oats fi lled with loamy garden soil. Fertilizer (:--:PK I:' 1.: 1.5 'll.25 a:iplied at the rate of 25kg 
per metre to the nursery beds and applied mto ·he sci) bef-e sowing (Sako and Olatinwo, 
1990). Transplanting was done three weeks afrer ~ = m!.> large polyethylene bags 
containing loamy garden soil. Six granb of /\PK (I.: 1.: : -er-2.zer '-'~ applied to each 
polyethylene bag each .:ontaming 1 e ,...,.-edlin~ of 

The seedling ''ae sprayed wee ~ 'll. i::h re 
the rate of l 6g to 9 htre ' of water to ......,:-
insecticide) at the rate o f I~ in 9 litres "' ~ 
other insects which transmit the tomato \J!\b {Ddr.:.i. 1•r.: 
at concentralll"'!l' of IO. 50, 100, ::;o ~ ppm 
Ethrel was l..'<d as control 

Sprc::ying wa.' 1.-.irned out t\\O weeks after traibplanung and lhcrea:ter N1.e 'll.eekly 
freatments were man 1ed in an oper 3 11\ rrinment with a I:: hour da:- and altematmg 28:: 
l C da) and 20±. .. ).5 C mght temperatures. Hoagland nutrient solution wa' applied m the 
plants onct' a week to ,.;upplt>ment the mineral require ments of the plant Trea11nenL' "ere 
replicated four times a11d arrangt'd in a simple randomized completl' des ign. 

From 6 weeks after sowing, samples were taken weekl). At each samplmg penod four 
plants were selected at random from each treatment and tht' following measurements wert' 
determined: Height of the nl'lin ,.;hot, numbe r of leaves, number of flowers, leaf area, fresh 
weight of fnt its, dia1rn:1<: r or f1 11 its and number of fruits per plant. Leaf area was measured by 
the disk method (Gunkt•l and Mulligan, 1953). One hundred whole disk were taken using a 
punch with a cross-sectional area of 1.57 cm2

. The leaf area of the samples were calculated 
using area/weight re lat itmship. Data were subjec ted to analysis of variance and the means 
compared by the least significant difference test at 5% level of s ignificance. 

RESULTS AND DISCUSSION 

Plant shoot height was decreased significantly (P=0.05) by the application of Ethrel 
at all concentrations when compared with the control (Fig. 1 ). This supports the findings of 
Dazier and Barden ( 1973) who founded that ethrel reduced the plant height of young apple 
tree. However, this is at variance with the report of Oyebade ( 1975) who reported that Ethrel 
at 250 and 500 ppm in.:reased the height of Coffee seedlings and that it was only suppressed 
at I 000 ppm. The differences in the findings may be due to differences in age of plants used 
or the mode of ethrel application since Oyebade (1975) applied ethrel directly to the seed while 
in this present work etlnd was applied as foliar spray on the young seedlings. Eth rel at lower 
concentration were more e ffective in causing s ignificant increase (P=O 05) in leaf area than at 
higher concentrations (Fig. 2). Since weight and diameter were higher when lear area was high 
.1t growth and matura ti1.)n stages suggesting that the higher the leaf area at growth and 
maturation, the better the yield of the crop. Falcon ( 1972) working on cotton reported that 
during the period of plant establishment, cotton could suffer great reduction in leaf area 
without economic da mage to the plan1 but that leaf area becomes important during the rniit 
fonnation period when the plant has the greatest uptake and utilization of water and nit rogen. 
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Ethrel st concentrations of I 0 and 50ppm significantly (P=0.05) increased the number 
of leaves especially between week 12 and 14 after sowing (Fig. 3) but othe r concentrations 
reduced the number of leaves. Growth re~ulations have been found to play important roles 
in the endogenous control of flo\\enng Bonner and Bandurski ( 1952) have reported that 
auxins are the controlling entitie:, ui flc .• ering. Ethrel only enhanced flowering at 10 ppm 
(Fig. 4). 1be highest number ..,; I flo"'ers was obtained at week 13 with JO ppm as 
compared with the control of - 5 fiO"- ers. Tub shcmed that I 0 ppm ethrel enhanced optimum 
flower production at week 13 2.i'1e; ir.~. 

Etluel significant!) ·P=() 05) dec~<cd fresh ·ci.eight of fruits at all concentrations tested 
when comp.ued with the cootr.:i Elhrel a! IO uid 5(; ppm effected higher fresh weight of fruit 
than higher concentrations 0: IEil::.:-el Eili.--tl ~ed fn.nt diameter at all concentratio ns when 
corr.po!..-ed "°ith the con~ol (Fi.,, "' At 10 me SO r'IXD ethrel gave higher fruit diameter than 
lughe: roncem:ration.,,; of I ~ !:>i a'bme. 1be number of fruit is not significantly 
incre~ ((P=0.05) as_ ~~(Fig/). The above observation leads support 
«>the ;e~ • Le\"J ~ ~'!ci.2.: (19- in ooioo tr.'21 imoer ethrel concentrations of 20 and 40 
ppm ~'-e hi~: ~-- thi:l .:~; cmcen:ranons of I 00 ppm and above 
concen..-anons.. The rs:.:.tsofche ~~Cl'~ lhe:efv:c suggest that the optimun1 fruit 
productivi~ · !.ycopersuon tSCU!cn!I1m '.\E ·- 10 p,;;=i. 
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