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Foliar application of potassium naphthenate, gibberellic acid and nutrients made sepa-
rately, or in combination with nutrients caused significant increase in various growth indices
(except height and leaf number ) and yield of Zea mays (var. ganga ) over the control,

The promoters proved to be superior to the nutrient solution.

Of the two promoters, in

general, gibberellic acid acted better with increasing concentration. Potassium naphthenate
appeared to be much effective only at 2000 ppm. However, better results were not obtained
when the promoters were applied with nutrients. Nevertheless, lower dose of gibberellic acid

coupled with nutrients proved to be effective,
Introduction

GROWTH regulators now-a-days have been
gaining momentum for being used extensively in
economic exploitation of agricultural and horticul-
tural products. These together with other cultural
practices generate a sphere to be explored for
increased production of economic importance.

Minute quantities of growth regulators can
produce remarkable changes in growth and be-
haviour of biological species. The behaviour of
regulators is peculiar. Depending upon the condi-
tions, the same chemicals can promote or retard
the growth without causing any mal-formation
during growth and development!. The growth
regulators used now-a-days, in general, are mainly
auxins, gibberellic acid ( GA;), kinins, potassium
naphthenate ( KNap ) and many other compounds
of that nature. Auxins, GA; and the compounds
of the type are usually used for the development
of different organs of plants including fruit setting,
KNap though not so prominent in stimulating
growth of plants, but recently is being regarded as
a growth promoter in some species of plants?®.

The application of growth promoters have
caused the nutrient defficiency in plants. This has
been attributed to the accelerated growth of plants
and tremendous increase in the rate of biological
activities therein3,t. Furthermore, Wolf and Haber5
were of the opinion that the rate of uptake of
nutrients was not at par with the promoter accen-

tuated growth. Insufficient availability of nutrients
may impede the attainment of maximal result.
This postulation has been substantiated by the
findings of Asadov® who obtained positive res-

ponse using fertilizers in conjunction with growth
promoters.

Maize, one of the important grain crops, consi-
dered to be responsive to the growth substances
was selected to investigate the role of most power-
ful growth regulator—GA, and comparatively less
powerful growth regulator-KNap, each alone, and
in the presence of added nutrients. It was pre-
sumed that growth promoting substances along
with nutrients would create better impact on
growth and yield of maize than the respective
treatments given individually.

Materials and Method

The seed bed was prepared with 150 maunds of
cowdung per acre ( The NPK content were not
taken into account in the analysis of the results
obtained). Nutrient solution was prepared accord-
ing to the Long Ashton’s formula with some
modification and contained (g//) NH,NOjg, 20; Na,-
H PO,, H,0, 12 ; KNO;. 8 ; Ca ( NOy ),, 4H,0, 3 ;
Mg S0O,, 7 H,0, 7.

Subsequently, the stock solution was diluted to
make 0.1% and 0.05% solution. Aqueous solutions
of potassium naphthenate ( 1000, 1500, 2000 and
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2500 ppm ) and gibberellic acid (1, 5 and 10 ppm) stage, and cach was followed by the “spray of

were made. nutrient solution on the next day.

The cxperiments were arranged in a rando- The following observations were made :
mized block design. Seeds of Zea mays ( var. i) Height after 30, 45 and 60 days,
ganga) sterilized with 0.1% HgCl, were dibbled at if) Total number of leaves after 20, 40 and 60
the rate of two seeds per hole with 30 cmx 45 cm days, ¥ )
spacing in the month of November. After a few iiiy Fresh weights of cob and cob with sheath,
days of germination the extra plants were uproo- dry weights of shoot, cob, and, i
ted and tap water was added as and when re- iv) Number of grains, yield and kerage
quired. weight/100 grains per cob. \/

The aqueous solutions were spread serially Results and Discussion

initially at an early age when the plants have esta- The increase in height due to foliar application _
blished reasonably well in the soil (15 days after of KNap alone was not statistically significant
germination) and finally at the exuberant growth (Table 1). However, in all levels of concentratiox

Table 1. Effect of promoters and nutrients on the height (cm/plant) and leaf/plant of maize plant.

Days Nutri- KNap (ppm) L.S.D. GA; (ppm) L.S.D.

of ents (P=0.05) (P=0.05)
growth (%) 0 1000 1500 2000 2500 1 5 10 \
30 80.7 97.7 84.3 89.0 99.0 N.S. 84.3 86.7 89.7 N.S. N
(20) (9.3) (8.7) (9.3) (10.7) (8.3) (NS) (87) (83) (10.3) yNS)
45 0 102.3 130.7 127.0 140.3 136.7 7.6 127.0 127.7 128.7 421.0
(40) (10.7) (12.7) (11.3) (12.3) (11.7) (N.S.) (11.7) (11.3) (11.0) (N.S.)
60 155.0 196.0 169.0 178.0 190.3 N.S. 177.0 163.7 178.7 N.S.
(60) (14.3) (14.3) (13.7) (14.2) (14.0) (N.S)) (18.3) (13.0) (13.3) (N.S.\_r
30 820 88.7 101.7 84,0 93.0 81.7 88.3 83.7

(20) (8.3 (9.7  (9.3) (10.3) (8.3) (10.7) (10.3) 8.3)

45 0.05 114.3 128.7 139.3 130.3 131.0 124.7 130.0 138.0 .
(40) (11.3) (1L.7y (12.7) (11.3) (12.3) (12.0) (1L1.7) (10.7)

60 173.3 168.3 195.,0 173.3 196.0 170.0 181.3 172.2 \
(60) (11.3) (11.7) (12.7) (11.3) (12.3) (12.0) (1L7) (10.7)

30 84,7 101.7 90.7 96.0 99.7 94.0 84.3 84.0

(20) (8.6) (8.6) 9.7y (9.3) (7.7) (9.3) (8.7 10.7)

45 0.10 115.0 135.7 141.0 135.7 125.3 132,.3 140.7 143.3

(40) (11.0)y (12.7) (12.0) (10.7) (12.3) (12.7y (11.0) (11.3)

60 170.0 184.0 176.0 177.7 196.0 189.0 171.0 158.0

(60) (13.0) (13.3) (3.7 (13.7) (15.3) (15.0) (14.3) (12.7) \

Figure in the parenthesis indicates leaf number.
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of KNap there was increase over the control at the
specified growth stages. Application of nutrients
only showed the same impact as the KNap did.
Evermore KNap with nutrients could not give
improved results. In the early stage of growth,
GAj, alone failed to produce significant increase in
height. However, nutrients (0.1%) with GA, (1
ppm) showed cumulating effect in lengthening the
plant height. With the advancement of age of the
plants, combination of GA; and nutrients caused
casual height-increase. In the absence of nutrients,
both the promoters showed some increase in
height over the control irrespective of the doses.
This confirms the findings of Writtwer and Buko-
vac’ and Guzeeva® who reported that GA, caused
increase in height of various plants. Roy® and
Halimal® also observed that the height of maize

plants increased due to foliar application of KNap.

The increase in height was attributed to an elonga-
tion of internodes due to the lengthening of cells
and increased cell numbers®’1°,
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The number of leaves counted after stipulated
periods were inconsistent (Table 1). However,
KNap showed better performance than GA, in this
respect. On the other hand, GA; appeared to have
reduced the leaf number at all levels compared
with the control. As has already been stated quo-
ting the findings of Roy? and Halima!9 that the
promoter induced growth in maize plant is due to
the elongation of internodes without affecting
much the number of nodes. During exuberant
growth, maize plants’ internodes increase very
rapidly making no concession for cell differentia-
tion needed for the node formation. Evidently,
where increased height were obtained the number
of leaves are not in accordance.

Dry weight of shoots (without cob) increased
significantly over the control (Table 2). The in-
fluence of KNap and GA, on the dry matter
accumulation suggests that these growth promoters
stimulate physiological and enzymatic activities in

Table 2. Effect of promoters and nutrients on the dry weight of shoot (without cob),
fresh weights of cob and cob with sheath.

Growth Nutri- KNap (ppm) L.S.D. GA; (ppm) L.S.D.

indice s ents (P=0.05) (P=0.05)
% 0 1000 1500 2000 2500 1 5 10

Shoot 1240 2363 216.3 360.3 279.3 N.S 238.6 207.3 218.6 96.4

(g/plant)

Cob with 0 119.0 324.0 225.0 275.7 2877 1779 201.0 265.3 339.7 130.1

sheath (g/plant)

Cob (g)plant) 98.0 226.0 1857 264.7 266.0 131.6  105.7 197.0  205.3 111.4

Shoot (g/plant) 243.7 2700 325.7 257.3 304.8 221.3 258.7  280.3

Cob with 0.05 242.0 228.3 308.0 291.3  311.0 199.3 295.7 259.3

sheath

(g/plant)

Cob (g/plant) 193.7 174.0 326.3 256.7 284.0 172.7  242.7 152.0

Shoot (g/plant 267.0 280.0 292,0 275.0 306.3 267.0 286.6 258.7

Cob with 0.10 197.7 284.0 350.3 340.0 325.0 251.7 228.3 341.3

Sheath (g/plant

Cob (g/plant) 217.3 230.0 291.7 3277 278.3 272.7 165.3 181.3
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many plants2’'l, Beitween the promoters, KNap
appeared to be better than GA, and acted best at
2000 ppm. Nutrient solution along with GA, or
KNap fuiled to produce any sigaificant result.
However, the nutrients promoted the activity of
GA, fairly well in comparison with KNap. Peters-
burgskii et al*? also observed that nutrients in the
presence of growth regulators can increase the rate
of photosynthesis, sugar content and nitrogen
metabolism in various species of plants.

Table 3. Effect of promoters and nutrients on the dry weight of cob, number of

grains and yield per cob.

A.T. M. FARID, R. MANDAL, A  H, M, AHMED and M. MOHSIN:

The fresh weight of cob without sheath increa-
sed significantly over the control (Table 2). Better
results, however, were not obtained when promo-
ters were applied with nutrients. KNap and GA,
behaved equally well and proved to be SUperio(:\go
the nutrient solution alone. The fresh and dry
weights of cob increased significantly (Tables 2 and
3). However, the weights did not increase with
concentration of KNap. In contrast, the weights‘
increased with concentration of GA, within the

Nutri- KNap (ppm) L.S.D. GA; (ppm) L.S.D.
Indices ents (P=0.05) R =0.05)
% 0 1000 1500 2000 2500 1 5 10 §

Dry weight 68.0 158.0 133.3 197.0 190.3 N.S. 91.7 118.3 141.3 N.S.7
(g/cob)
Grain 0 235.7 445.7 337.0 568.0 449.0 149.6 291.0 442.0 484.0 170.7
Number/cob -
Yield (g/cob) 43.3 106.7 71.3 151.3 1157 44.3 79.7 105.3 131.3 5%1

e
Dry weight 136.0 137.0 195.7 161.7 190.3 100.3 151.7 89.0
(g/cob)
Grain 0.05 415.3 366.7 604.7 447.3 453.3 395.3  419.3 355.3
number/cob
Yield (g/cob) 97.0 61.0 1600 144.0  101.0 95.6 101.7 114.3
Dry weight 142.7 144.3 167.7 180.7 175.7 173.0 99.7 148.3
(g/cob) \
Grain 0.10 426.7 449.7 446.7 492.3 4727 486.2 501.5 498.3
number/cob s
Yield (g/cob) 82.3 95.0 130.0 135.3 147.0 111.3  119,0 119.7 ¢

A\

dose limit. As in the previous cases, nutrients
with KNap could not produce much too impact,
but with GA, seems to have positive effect with a
few exceptions.

Either of the promoters and/or nutrients caused
a significant increase in the number of grains and

yield per cob and weight of 100 grains over\t}g
control (Table 3 and 4). Promoters induced in
crease in grain number and yield were found
dependent on concentration unlike the ’growt,h
parameters. Number of grains and yield per cx)b
posses a positive correlation (r=-40.897, P=0.00Q
with dry matter accumulation (Table 2):____:I§I_§I_ap at
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Table 4. Effect of promoters and nutrients on the weight (g)/100 grains.

Promoters Nutrients (%) L.S.D.
(ppm) 0 0.05 010 (P=0.05)
0 18.7 23.5 19.2 7.5
1000 24.1 16.6 20.8
KNap 1500 20.9 26.5 30.7
2000 26.7 32.0 26.7
2500 26.2 22.1 31.1
1 25.8 22,1 22.3 N,S.
GA,; 5 24.3 24.3 25.4
10 27.6 329 24.6
2000 ppm appeared to be much effective to produce 4. P. W, Brian, H. G, Hemming and D, Lowe, Nature,,
the grain number and yield (Table 3) as was in dry 193 ; 946, (1962).
matter production (Table 3), while GA, gave in- 5, F,T. Wolf and A, H, Haber, Nature,, 86; 217-218,
creasing values with concentration. Furthermore, (1960).
lower does of GA; with nutrients proved to be as 6. Sh. D. Asadov, Dokl. Vses. Soveshch, Primen, Neft,
efficient as higher concentration of GA,4 alone and ?3005_;03"603((;56;')“"1’mva Sel. Khoz., 2nd Baku 1963.
in combination with nutrients. The present findin ) )
. s m d wi ZV h It'.ezs T presen . 1g3 7. S. H. Writtwer and M. J, Bukovac, Michigan State
1s In accord with that of Abdullaev and Tagieve Univ. Agric. Expt. Sta. Quart. Bull,, 39 ; 469-494
who found better yield due to foliar application of 1957y,
I?Nap and GAs in Various plants. Nutrient SOlU- 8. M. A. Guzeeva’ Byu”. G], Bot, sada.’ 63;89'91.
tion was found not complementary to the promo- (1966).
ters. This is contarary to the result reported by 9. J. M. Roy, Unpublished M, Sc. Thesis,, Dhaka
Misra et al* and Ashour et al'®* who noticed that Univ, (1972),
the application of NPK in soil increased the effec- 10, K. Halima, Unpublished M.Sc. Thesis., Dhaka
tiveness of promoters in yielding maximum yield. Univ. (1973), »
11, Q. A. Fattah and D.J. Wort, Cand. 1, Bot,, 48;
861-866,
12, A, V., Petersburghskii, K, I, Karamete and Y, P.
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