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Effect of Irrigation and Phosphorus Levels on Growth Analysis
Parameters in Sunflower (Helianthus annuus 1)#

5. SOMASUNDARAM! and M R, IRUTHAYARAJ®

An experiment was conducted at the Agriculivral Research Station, Bhavanisagar,
during summer and at Agricultural College and Research Institute, Coimbatore during kharif
season of 1978 with sunflower (variety EC 68413) with six irrigation treatments in main

plots and four phosphorus levels in sub-plots.

The results indicated that irrigation and

phospharus significanmily influenced the LAl and CGR, but the effect on MAR and RGR

was not significani.

lrrigation a1 1.05 IW/CPE ratio with 90 kgfha of phosphorus

recorded highest LAl and CGR in all stages of ohservation.

Sunflower (Helianthus annuus L.)
is an important oilseed crop, The inte-
rest on this crop has increased since
1960 with the introduction of high yiel-
ding Russian varieties. Growth analysis
is & useful tool to analyse the perfor-
mance of crops. Since not much infor-
mation is available in sunflower on
growth analysis, an experiment was

conducted at Tamil Nadu Agricultural

University.
MATERIAL AND METHODS

The experiment was conducted at
Agricultural Research Station, Bhavani-
sagar during summer and at the Agricul-
tural College and Research Institute,
Coimbatore, during kharif 1978. Bha-
vanisagar is situated at 11° 30" N lati-
tude, 77° 10" longitude at an altitude of
247 m above mean sea level. Coimba-
tore is situated at 11° N [atitude and
777 E longitude and at an altitude of
426.7 m above mean sea level.

The experiment was laid out in a
split plot design, replicated thrice. The
treatments were : rrigation levels (main
plot) :1,-Farmer's method, [,-60 per
cent Available soil moisture (ASM), |-,
0.60 IW/CPE ratio, 1,-0.75 IW/CPE ratio,
1,-0.90 IW/CPE ratio and |.-1.06 |W/CPE
ratio; Phosphorus levels (sub-plots);P,-
0 kg P,0./ha; P5»-30 kg P,0,/ha, P.,-60
kg P.Os/ha and P.,-90 kg P,O:/ha. The
crop was sown with the spacing of 45 x
22,5 emon 9.3.1978 and 22.6.1278 and
harvested on 7.6.1978 and 22.9.1978
during summer and khar/f seasons res-
pectively. A uniform dose of 40 kg N
and 40 kg K,O/ha was applied. Half the
N, entire K,0 and P.O, (according to
treatment) were applied as basal dose.
The remaining half N was top dressed
30 to 34 days after sowing depending
upon the irrigation treatments. The soil
was low, medium and high in available
status of nitrogen, phosphorus and
potash respectively in both the seasons.
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The soil at Bhavanisager is red sandy
loam and at Coimbatore black clay loam:.

The common irrigations, one at
scwing and the other after four days of
sowing were given with measured guan-
tity of water. The depth of irrigation
was fixed at 5 em. The treatment |y
was irripated once in 8 days in sum-
mer and once in 10 days in kharif
(farmers' method). The moisture con-
tent of the soil beiween field capa-
city and permanent wilting point was
taken as the available moisture range.
The evaporation from U.S.W.B. class. A
open pan evaporimeter was recorded
daily and 5 cm depth of irrigation was
given to lg, ls, 1, and |z treatments,
whenever the cumulative pan evapora-
tion reached 47.6, 56.6, 66.7 and 83.3
mm respectively., The number of irriga-
tions, auantity of water applied, total
rainfall and the effective rainfall recei-
ved under the irrigation treatmentis In
two seasons are furnished in Table 1.

TAELE 1, Quantity of weier and reinisll raceived
ender diflerent irrigation freaiment

Tolal

Trea-t Mo, Quaniity of effeciive
ment of water applicd rainfall raintall
irriga- {inm) {mm) {mm}
tien
Summar
i 10 bag.0 153.2 58.8
Iy 11 530.0 183.8 122.4
Iy H 3600.0 T54.8 6.6
I 30 480.0 153.8 57.4
i 11 530.0 153.8 1142
e 13 $30.0 153.8 97.2
Monsoon
i 8 434.0 53.4 48,3
by g 430 0 53.4 449,48
ls 6 280.0 53.4 51.8
by g 380.0 53.5 50,4
i ] A430.0 53.4 4E.G
I 11 530.0 53.4 38.2

nd labelled from the each net plot. The
lengtn and breadth of the leaves were
measured at 30, 45, 60, 75 and 90th
day. The leaf area was calcuiated with
the length x breadth nethod using the

Af_gp_‘tgr 0.65 es given by Lazarov (1985).
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The leatarea index was calculated by
dividing the 'leaf area by the area of
the land occupied by the plant. Two
plants from each plot were selected
from sample rows and used to esti-
mate dry matter production. From the
dry matter production the growth para-
meters were calculated. The mean net
assimilation rate was computed as sug-
gested by Enyi (1962) and expressed in
g/dm®/week.

(Wa - W) [LGQE L. - Logg LI}
NAR= — o ey e T T8
(tz'" 1) {L*.' - Lﬂ'

The mean relative growth rate was
also calculated as suggested by Enyi
(1962) by using the formula expressed
as g/a/week

(Logy W, - Logs W)

(t-.r = tl}

The crop growth rate was compu-
ted by Buttery (1970) and expressed in
g/m* (land) day. '

{WL- - Wl}
CGR = ——
{tﬂ - tI}

RGR =

The cbservations were calculated
between 30 and 45. 46 and 60, 61 and
75th days and 76th day harvest. The
symbols W, and W, are initial and final
total weight in g, L, and L. the initial
and final leaf area in dm® and t, and t,
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the initial and final day of observations
respectively.

RESULTS AND DISCUSS |ON

Leaf area index (LAI) (Table I):

Leaf area index steadily increased and
reached maximum at 60th day. After
60th day a decreasing trend was notj-

TABLE Il Effect.nl =tages. irrigation and
phosphorus on leaf area indox

Treatment

Summer Fharif
Stages
Sso 1.55 1.67
Sy 3.11 3.54
Sin &.42 5.42
5., .68 4.43
S ? 2.62 2.89
S E.od 0.04 0.04
C.D. at 5%, 0.11 o
Irrigut'llnrr iaval
I 2.89 3.30
fy 3.31 3.88
I 2.81 3.11
s 2.88 3.47
Iy 3.25 2.75
. 3.42 2.83
5.E 0.04 0.04
C.0. 21 8% 0.11 0.1
thsphénrus leveal
o 2.79 3.37
Pa . 2,89 3.62
Pes 3.22 3.69
Pao 3.31 .77
OE o 0.03 0.04
c.b. at 59, 0.09 0.19
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ced. Thisis due to vigorous growth of
plant upto 60th day and then entering
into reproductive phase causing graduat
senescence of leaves. This is in agres-
ment with the findings of Thomas Var-
ghese ef al. {1876) and Sivasankaran
(1978). Irrigation at 1.05 IW/CPE ratis
{l;) produced the highest |eaf index and
was on par with 1. (60 per cent ASM) in
both the seasons. Lowaer leaf area index
at lower irrigation regimes may be due
to the inadequate moisture supply which
in turn, resulted in reduction in growtn
and development of leaves. Similar
views have -bsen expressed by Muriet
and Downer (18977) and Selvaraj st &/
(1977). Among phosphorus levels, Py,
and P, recorded higher LAl and were
superior to other levels. Thomas Var-
ghese et a/, (1276) reported that phos-
phorus application recordad high LAl at
all stages of crop growth. Similar views
have been also expressed by Devasun-
daram (1976) and Sivasankaran {1978:.

MNet assimilation rate (Tahle ) :
Decreasing trend in MAR was noticed
with increasa in age of the crop. Thorne
[1960) observed a decrease in NAR with
the age of the crop and in monsoon ricz
lruthayaraj (1975) also ohserved a simi-
lar tiend. The decreasing trend at higher
levels of irrigation and phosphorus mav
he due to more vegetative growin. The
increasad vegetative growth might have
increased the respiration. High leaf arez
might have increased rmutual shading of
leaves with a resultant decrease (n pho-
tosynthetic activity causing reduction in
the NAR.  Similar views have been -
pressed by Hayashi i 1367) in rice, Han-
sen (1871) inmaize, Jacquinet (1872}n
pearl millet end Thomas Varghase !
(1978) in sunflower.
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TABLE 111, Effect of stages, irrigation and phosphorus on net assimilation rate, relative’
growth rate and crop growth rate

NAR RGR CGR

gfdm*/weel: glafweek g/m? of land/day -
Treatment Summer  Kharif  Summer Kharif Summer Kharil
Ztages
Zetween 30 and 45th day 0.6227  0.6522  1.0092  0.8545 - 20.3291 23.0775
Eetween 46 and 60th day 0.4317 0.4131 0.3253 0.3184 23,1687 25,8681
Eetween 61 and 75th day 0.9174 0.1767 0.0940 EI.EI'BE_E_ - 10.3264 12,4252
Eetween 76 and S0rh day 0.1160 0.11g2 0.0419 0.0414 5.3086 5.8753
5.E == 0.0100 0.0071 0.0046 0.0048 0.1697 0.14739
C.D. at 59, 0.0285 0.0202  0.0131  0.0138 0.4833 0.4212

Irrigation levels

h 0.34868 0,3440 0.3710 0.3563 14.1183 LE.1665
Is 0.3278 0.3339 D.3634 0.3502 156.6665 17.7014

P 0.3653 0.3538 0.3751 (.2585 13,1687 15,3572

-

ls 0.3381 0.3380 D.3674 0.3641 14,4034 16.450%8
Iy 0.3324 0.3374 0.3656 0.3520 15.38089 17,4300

s 03212 0.3286  0.3631 0.3472 15.9505 17.9134
5.E. = 0.0123 0.0087 0.0057 0.0058 0.2079 0.1811
.0, at B, N.S. N.5. M.S5. M.5. 0.5921 0.6157

Phosphorus levols

Po 0.3448 0.3435 0.2962 0.3665 13.8404 "16.9780
P 0.3388 0.3405 0.2950 D.3542 14.5116 16.6213
Pa D.3326 0.3364 0.2920 0.3523 15.2304 17.1808
Py 0.3305 0.3379 0.2913 0.3509 15.5500 17.6659
S.E % 0.0100 0.0071 0.0046 0.,0048 0.1687 0.1473
C.D, a1 5% N.S.. N.5. M.S. N.S. [0.4833 ﬂ.l'-';212

M.S. — Not significant
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Relative growth rate (Table IIl):
A declining trend in RGR was noticed
with increase in the age of the crop.
This may be due to the decrease in the
rate of dry matter accumulation with the
age of the crop though the total dry
matter increased. Similar results were
observed in rice by lruthayaraj (1975)
-and in maize by krishnamurthy et al.
(1974). The influence of irrigation and
phosphorus levels on RGR was not signi-
ficant.

Crop growth rate (Table IIl) ;
There was a significant difference in
CGR among the stages of growth stu-
died. CGR was maximum between 45
and 60 days. From 30 days, the CGR
increased and reached a maximum bet-
ween 45 and 60 days. Tisdale and
Nelson (1960) reported that CGR follow-
ed the normal sigmoid curve in any crop.
The present investigation confirmed this
view. |rrigation at 1,05 [W/CPE ratio
(l) recorded highest CGR and was on
par with 60 per cent ASM (l,) and 0.20
IW/CPE ratio (l,) but superior to other
irrigation schedules. Lower CGR at
lower levels of irrigation may be due to
inadequate moisture supply for better
growth of crop. Among the phosphorus
levels tried, Py, and Py, recorded higher
CGR and were superior to other levels.
Several workers reported that higher
doses of fertilizers registered higher CGR
{Muramoto et al. (1965) in cotton, Irvine
(1967) in sugarcane, Krishnamurthy et a/.
(1977) in sorghum and maize.

The senior author wishes to express
his sincere thanks to the Indian Council
of Agricultural Research for the financial
assistance rendered during this study
and to the Tamil Nadu Agricultural Uni-
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versity for permitting him to publish his
M.Sc. (Ag ) thesis.
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