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Effect of Pre-seaking sceds with Plant Growth chn]ntufﬁ and
Nutrient Solution on Dry Matter Produetion of Rice

by
R. N. SINHA!

Introduction: Pre-sowing treatment of seeds with plant growth regulalors
and nutrient solutions has been found to be effective in increasing germination
of seeds, vegetative growth of plants and their yield (Mitchel, 1951; Garg, 1959
and Vaish, 1966). The experimental results of Dastur and Bhat (1955) and
Mukherjee and Kumar (1956) which revealed that dry matter content in plant
was also affected by these substances led to (he planning of the present

investigation.

Material and Methods: The experiment was conducted at Bihar Agricultural
College Farm, Sabour, during the years 1964 and 1965. The soil of the
experimental plot was cluy loam with medium fertility. Seeds of an early
aman variety of rice Br. 34 were soaked for 24 hours before sowing in the
nursery bed with all possible combinations of 0, 50, 75 and 100 ppm concen-
trations of NAA and TAA each and O and | Molar concentrations of Kol1POQ,.
While soaking, care was taken to get the solution fully absorbed by seeds to
avoid the risk of constituents being leached out by an excess of the solution.
This was achicved by keeping the ratio of seeds to solution at 3:1. Seeds in -
control treatment were soaked with distilled water only. After soaking for
24 hours, seeds were washed with distilled water to remove any trace of the
adhering chemicals on seed coat. The seeds were then spread out and air
dried in shade before sowing in the nursery bed treatmentwise.

Transplanting in the field was done with 30 days old seedlings. Five
plants were uprooted from each plot for recording dry malter conient. 15, 30,
45 and 60 days after transplanting in 1964 and 15, 30, 45, 60 and 75 days after
transplanting in 1965. The whole culm was taken out of soil with the help of
a shovel. All roots were carefully removed and culms without roots were
dried 1o a constant weight in an electric oven.

Results: The mean data on dry matter accumulation at different stapes
of growth as affected by different concentrations of plant growth regulators
and nutrient solution have been summarised in Table 1.
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Tanrte 1. Mean dry weight of shoot per culm in rice ar different stages of growth
wnder different treatment (in g)

1964 | 1965
Treatments Days after transplanting Days after fransplanting

15 30 45 0 15 30 45 60 75

0 ppm NAA 2.38 842 3128 5399 231 13.06 3244 5367 772

n o, . 258 1030 3606 5431 253 1516 41,67 59.93  67.84
B o 283 1064 3577 6019 257 1500 39.67 7073 9078
0, 239 J0.53 3645 59.08  2.53 1562 3659 6176 83,35
T lest Sigt Sigt  Sigt Sigi  M.5.  Sigt Sigt  Sigt Sigt
S. Em. + 007 028 060 08 007 051 141 255 156
C D.at 5% 022 080 L0 244 — 144 401 T2 442
0 ppm JAA 240 925 3473 5447 228 1384 3365 5707 79.55
50 0w 2.58 991 3558 57.53 254 1485 37.60 GLI3  86.60
Bis i 262 1025 3447 5802 256 1530 3970 6252 90.32
100 ., 258 1048 3479 5745 257 1494 3941 6539 §2.62
‘Friest N.8. Sigl M.5.  Sigt Sigt MN.S. Sigt NS, Sigt
S. Em. + 007 028 060 086 007 051 141 255 1.56
C.D. a1 5% — 080 — 244 021 — 401 — 442

0 Molar K.HPO, 23§ 10,00 3248 5374 240 1462 3698 5938 8354

T " 271 . 9.86 3731 60,04 258 1435 3821 6367 8621
‘F* test Sigt N.S.  Sigt Sigt  Sigt ¥N.S. NS, NS, NS,
S. Em. + 005 019 042 060 005 031 .00 1.80 110
C.D. at 5% 0.16 - 120 172 0.4 — — —_ —_

Effect of NAA: Ttisevident from the table that at 15 days’ stage of
plant growth, treatment of seeds with NAA had exhibited significant influence
on dry matter production only in 1964 where significantly highest dry matter
was accumulated by 75 ppm, the remaining treatments being statistically at
par. At 30 and 45 days’ stages in both the years different concentrations
although produced significantly more dry matter than the control, they did not
differ . among themselves in the ﬁr_st year; but in the sef_@d year 50 ppm was
significantly superior to 100 ppm at 45 days’ stage. At §0 days’ stage in both
the years the trend for maximum dry matler accumulation was under the
" {reatment 75 ppm followed in descending order by 100 ppm, 50 ppm and 0 ppm.
Al 75 days’ ‘stage in 1965, 75 ppm maintained its superiority over others,
Thus it is clear thal pre-sowing treatment of seeds wilth NAA had favourable
influence on dry matter production of rice plant.
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Effect of 144: A perusal of the data reveals that in 1964 the {reatment
difference turned out to he significant at 30 and 60 days’ stage, whc‘rcﬁs'in 1965
the treatment difference was significant at 15, 45 and 75 days’ stages of plant
growth, In 1964 at 30 days’ stage all the three concentralions having. plant
growth regulators were statistically alike but only 75 ppm and 100 ppm-were
alike and significantly superior to control.

[n the second year at 15 and 45 days’ stuges there was no significant
diffcrence among the hormone treatments and cach one of tliem‘ gave
significantly more dry matter than the control. At 75 days® stage, among the
hormonal treatments, maximum dry matier was produccd by the trcatment'
75 ppm followed by 50 ppm and 100 ppm. Control gave the minimum diy
matter accumulation. Thus it can be concluded that like-NAA, treatment of
sceds with IAA also had favourable effect on dry matler accumulation ig rice
plant. A comparison between NAA and IAA did not show any significantly
stable difference between the same concentrations of ilie two plant growth

regulators at any stage of growth.

Effect of K,HPO, (Nutrient solution): Treatment of seeds ‘w.ith one
molar solution of KeHPO, could induce significantly more dry matter produé:ion
at all the stages of growth except at 30 days’ stage in 1964. But in 1965 it could
give significantly more dry malter only at 15 days’ stage though a trend for
higher dry matter accumulation due to the treatment of seeds with nutrient
solution was observed at all subsequent stages.

Discussion: The growth of plant can be measured by the total dry matter
it accumulates. This has been done in the present investigation by recordixig
the dry weight of plants at regular intervals. ‘The results obtained during the
two years of experimentation present ample evidence to the utility of pre-
soaking rice sceds with NAA and TAA for increasing the dry matter accumu-
lation of plants. This was probably due 1o the stimulative effects of growth
substances on plants. Besides, greater plant height and increased number of
tillers and leaves as noted in the treated plots might have alsn contributed
towards increase in the dry matter content of shnols. Any treatment tliat
increases the photosymheuc activity of leaves must also favourably influence
the growth made by plants. Similar reasonings have #180 been put forward by
Dastur and Bhatt (1955). ( o

On the whole, concentration upto 75 ppm of NAA -and TAA favourably
influnced the growth of plants which consequently resulted in increased dry
matter production. Concentration of 100 ppm showed 4 retarding trend in most
of the cases although in few cases non-significant increase was -observed. This
is due to stimulative «ffect of plant growth regulators upto'the concentration of
75 ppm (Garg. 1959; Choudhry and Singh, 1960 and Vaish, 1966). The
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observations recorded in the present study are in line with the results obtained
by Bhardwaj and Rao (1955) and Pillai ef al, (1958). The increased dry matter

accumulation due to the treatment with KoHPO, finds its support in the wurks
of Narayanan ef al. (1958) and Guptashakti (1961).

Summary: The investigation was undertaken with a view to find out the
effect of pre-soaking seeds with plant growth regulators (NAA and TAA) and
nutrient solution (KoHPO|) on dry matter accumulation of rice. The results
obtained huve shown that pre-soaking of rice seeds with 75 ppm NAA and 1AA
each and with one molar solution of KeHPO, resulted in greater production of
diy matler in rice plant,
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