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THE ROLE OF CYCOCEL IN INDUCING DROUGHT AND
SALT TOLERANCE IN WHEAT.
lnam-ul-tHag, ¥. Latif Khan Niazi end Shah Muohammad*
Cyeocel seed treatment and spray of the ptant were almost
similar in their effects. Some beneficial effects of these treat-

ments were observed in inducing drought resistance and salt

tolerance in wheat Mexipak-65. The ultimate measuring rod

was the grain yield which increased only neminally. Cycocel

seemed to be of little practical importatice in inducing drought

and salt tolerance in wheat Mexipak-63.

INTRCDUCTION

The apticulture in West Pakistan is faced with shortage of good quallty
irrigation water and the twin menace of waler logging and salinity. As a conses
quence of these problems, crop yiclds have been adversely affected, Any treat-
ment which may induce drought resistances and/or salt tolerance in crop is
highly desirable, 1t has been claimed by many foreign research workers that
cyeocel “'a plant growth regulant™ which is chemically known as 2—chloroethyl-
trimethyl-ammeonivm chloride and addreviated as “CCC™ induces drought
and salt tolerange in a wide range of plant species,

Miyamota (1962) reported that cycocel treated wheat seeds buile up
the salt tolerance to some extent. Ota (1963) in presowing experiments found
that cycocel and some other growth retardants had increased drought resis-
tance and salt toletance in wheat plant. El - Damaty of al {1964) reported
that cycocel treated whear plants showed less damage after exposure (o
saline solutions regardless of concentrations. Halevy and Kessler (1963), Plaut
& Halevy (1966) and Humphries efal {1967 reported some beneficial effects of
cycocel in inducing drought resistance in plants. o

The purpose of present study was also to bearn whether cycocel treated
wheat planta could withstund more moistuce stress and higher coneattration
of salts in the seil than untreated onés.

MATERIALS AND METHODS e

A pet culture experiment was conducted with soil collected from
square No. 16, Block No. 20 of Agronomy Research Area of the University
Farth. Twenty Five lbs. of air dried, sicved and thoreughly mixed soil were
taken in each glazed pot with dimensions of 104" X 10" (beight x diamenter),
each. The textural class of the soil was sandy loam, {clay=9.2%), ECa = 4.75

mmhosiem and the pH was 7.70. s T
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 The origina! ralt contents were taken a5 8, (5 mmbos/cm) and twe more
salinity levels of 10 and 15 mmhos em {8, & S3) were produesd by adding a
mixture of NaCl, Na;80,, CaCly, NaHCO, and MpSO, 7TH20 in the ratio
of B:7:2:2:1. The salts were mixed into the soil and irrigated and when the soil
attained abouwt <“Wattar” condition, 20 wheat seads {Mexi-Pak-65) were sown in
each pot.  After one month of seeding, only 5 plants were kept in each pot,

Four irrigation levels of 15 (1), 20 {I3), 25 (I;) and 30 (I;} days inter-
vals and four cycocel treatments comprising control, {C,), water spray (Cq),
seed soaking fn 0.5% cycocel aolution for 14 hours at 25°C, (C,) and 0.25%
cycocel spray (C,), were included in the investigation, Watet and cycocel
solution were sprayed twice with an interval of one month from sawing till
earing. Plants were wetted using 10 and 20 mlfpat of each spraying material
in first and second spray respectively.  Various obssrvations were recorded
during the growth, and after the crop harvest. Grain and straw were avalysed
for meisture, ash, N, P and K. A basal dase of 120 {hs, of nitrogen and 75
Ibs. of Py Oy per 2 millions 1bs of soil were applied. TSP was mixed with
the soil before sowing and urea was applied with first jrrigation.

Moisture was determined by oven drying at 130°C for one hour to &
constant weight (A.Q. A.C., 1950). Ash was made by dry ashing method
{Piper, 1950). Nitrogen was estimated by sulphuric acid digestion and Micro.
Kjeldahl's distillation method {Jackson, 1938). Extract for phosphorus and
potassium was made according to method 54a of UU.8. DA, Handbook No. 60.
Phosphorus was sstimated by EEL Colorimeter (Olson ef al 1954) and Potas-
sium by EEL Flame Photometer (Method 11a, U.S.D.A, Handboak No. 60).

RESULTS AND DISCUSSION
A, Effect of Cycocel on Plage Growth Characteristcs

Cycocel seed treatment and cycocel spray of the plant affected the

following charactetistics (Table 1).

TaBLe 1. Effect of cycoce! treatments on various plont characterics
{Average af 4 repeais).

b N Days for Yield gipot =
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B I Rme 2R g =z Q& & 3 Bl
Cy 36.37a 16.7b 7.0 854b 115.8c 186b 16.2b 5.6 0.33x
C, 37.29a |6.7b 7.2 86.0b 1i6.5c 18%t 16.5b 5.7 0.3
C; 3318b 1982 7.2 #8.1a 11876 20la 17.55 5.9 (.32
Cy 21.88c 20.7a 7.1 88 8a 120.5a 20la 17.8a 5.9 0.3

Aveorage values followed by the same letter (s) did not differ scatistical!

{P=0.05) among thamselves.
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8} Significantly reduced the plant height. On an average, the height was
reduced from 36.37 cm at control to 33,18 and 31.88 cm with seed and spray
treatment, the reductions being 9 and 12% respectively. An increase of
24.27% over control was obscrved in total tillers’ count and 7 to 10% i
straw yisld, Number of grains/pot was considerably increased with both

treatments. The values recorded were 186 for control, 201 for both seed
treatment and spray of the plant

f5) Mature tillers and grain yield were not appreciably affected,
however an increase of 3% in grain yield was poted over control. An
appreciable increase in geain yield was to be expected on account of signi-
ficapt incremse in total tillers and geain population, but due to kack of effects

on ear bearing tillers and lesser grain weight under these treatments, cycocel
failed to induce marked effects on grain yigld,

¢) Delay in earing by 3 days and in maturity by 3 to 5 days was

noticed.
d) Grainfstraw ratic was lowersd significantly, on account of

considerable increass in straw yield without appreciable effect on grain yield.

Water spray did not affect the foregoing characteristics significantly,
however, it hed some beneficial effects at low irrigation levels.

B. Cyeocel aad Chemical Composition :

Cycocel treatment did not show any marked effect en moisture and
ash contents of the plant material (Table 2), Nitrogen, phosphorus and
potassium conceotrations in grain remained un-affected, whereas in straw, 8s 2
result of “growth dilution effect™” the concentrations of thess nutrients were
lowered significantly (Tables 2 and 3). Total uptake of N, PyOy and KU was
markedly increased on account of significant increase in straw yield and slight
increase in grain yield.

TABLE 2. Cycoce! freatptent means with respect ta various chemical determinations

Trent- Moisture %, age | Ash % age | Nitrogen% age | Nitrogen Uptake
ment

Straw | Graic | Straw | Grain | Straw | Grain | {mg/pot)
C, 5.78 542 9.05 146 0.53a 195 1892 b
C; 1% 64l 2,07 146 0.53a 195 190.5 b
A0 577 G4 903 1.45 0,50k 196 199.4 8
T, 178 &.,40 0.0% 1.44 049k 195 197.7 a2

Average vatues followed by the same letter(s) did aot differ statistically
{P=0.0%) among themaslves
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TaBLE 3. Cycocel treatiment means with respect to variows chemical determinations

“Treat— ~ Phosphorus 3] ape [ PaDyuptake Potassiom % age | Kg0 Uptake
mant — | ! ik

Straw | Grain | mg/pot | Straw | Grain | mg/pot
C, 0.0405a  0.245 204 b 0.926 4 0.314 69 b
Cs 004012 0244 2060 0.925 a 313 17. b
C; 00286k 0.243 2142 0921 b 0,313 181 a
Cy 0.0383 b 0.244 2144 0920 b 0.313 182 a

Aversge values followed by the same letter(s) did not differ scatistically

(P =0.05) ameng themselves
C. Cycocel - Irrigation Interaction

From the results obtained during this investigation, it was concluded

that cycozel seed treatment and spray of the plant were similar in" their effects
{Table 4). Both of these wreatments reduced the adwerse effects of moistore
stress to some extent.  Similar views were expressed by Halevy and Kessler
(1963}, Plaut and Halevy (1966} and Humpries er af (1967). Tetal lillers were
increased at all levels of irrigation, Number of grains were favourably affected
only &t low levels. Straw yield was increased under low irvigation treatments,
whereas at high levels, no appreciable effect was observed, and the agrain yield
seemed to be nun-affected. .

TABLE 4. Cyeoce! freatmient meany With respect fo varlous plant characteristies
uitder differemt Irvigation devels,

Yield g/ pot
Treatnient Total tillers/pot Graing per pot '

- . Straw Grain

C.I 10.1 h 133.00 g 830 2.5d
a0 0.8 gh 128.00 fg B.8 T 2.64d
C.‘.I] 15.7 de 141,30 of 1.6 & 2.8d
Cila 12.7 fg 150.20 & 10.4 & 3.7¢
Cal, 3.0 efg 135.00 ¢ 11.0 de 3%
C;l, 6.9 ¢ 172.80 d 12,7 cd 4.1¢
Cyl, 6.9 4 171.30 d 13,2 ¢ 42¢c
Cil;y N.Re 226.70 ¢ 21.9 b_ T4
Caly 210 ¢c 2280 he 22.1b 7.6b
Cily 22.1 be 241.7 ab- 256 78 b
Caly 4.8 ab 240.0 abc 227 b 7.7 b
CIII 228 be 241.6 ab 24.2 a 37 a
a1, 22.7 be 2438 ab 4.3 e 8.8a
Caly 25.7 a 2470 a 24.7a 29a
_”C.{I‘ 26.2 a 248.2 4 24.6a B.9a

SE. 0.923 4.6 0.44% 0.1%

Average values followed by the same letter(s) did not differ statistically
(P=0.05) among themselvea.
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P, Cycocel - Salipity Interaction.

At all levels of salinity, cycocel

reeatments considerably increased the

the total number of tillers, oumber of grains and siraw yield (Table 5). An

appreciable increase in grain yield was to be exp

effects on twa important yield com

per ;;:it and straw yicld indicated
the better plant growth at Bl s

Results arrived af are in agreement with
and Ei-Damaty ef af (1964). They also report

cycoeel treatments in building vp

ected oo account of marked

ponants i.e. total tillers and grain populaticn,
but on account of lack of effects oo car bearing tillers ao

grain yield was not affected. However, increased tillering, numbetr of arains
that cycoeel treatments had some effects for

glinity levels, regardless of conc
those of Mivamota

d lesser grain weighi,

=alt tolerance in crop plants.

gnkrations.

19623, Ota (1963)
ed zome beneficial effect ol

ABLE 5. Cycocel frealiment means with respect to Various plane characteristics

a—

wnder different salinity leaves.
Yield g/pot
Treatment Total tillersf * Mature titlers/ = Grains per
pot pot pot Srraw Grain
CCi8y 204 b 8.3 a 228.8 b 204 ¢ 7.680 a
. Ca$y 20.9 b £.5a 233.1b 20.8c  7.69 a
CEyhy 241 a .5 a T .6 Zl.6 b 7.90 a
C.5, ‘24,5 a 81 243.0a 220a 1.90a
. €185 . 16.2 de 5.9 b 177.5 d 158 ¢  5.25b
R o 7Y 15.8 ¢ F 173.0 4 161 e 54l b
€354 18.3 od 7.3 b 1$21c 17.44  560%
Ci5- 19.8 ¢ 7.2 b ade 17.5d 560D
C,58, 13.1 f 5.6¢ 1540 °F 12.3 B 3,88 ¢
Ca5y 13.9 ef 59 ¢ 155,21 127 e .95 ¢
Ci5; 17.1 4 5.9 ¢ 165.6 ¢ 13.5 f 4.1l ¢
Cudy 17.60 od 5.9 ¢ 164 .8 & 13.7 f 4.12 ¢
e o S
S5.E. 0,80 0.22 4.0 0.156 0.3

Average values followed by the same

(P=0.05) among themsslves.
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