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Studies on Hybrid Sorghum Seed Production - Application. of
NPK at Different Levels and Combination on the Yicld and
Quality of CSH-5 Hybrid Seed*

V. KRISHNASAMY' and K. R. RAMASWAMY?

A field experiment conducted to find cut the elfects of application of ¥ a1 0, 100
and 200 kg/ha and P and K each a1 72.5 and 145 kofha in different conibipations an

the growth of ms2077-A (female parent of CSH-B) and yiald snd quality of CSH-5
hybrid seeds revealed, (i) hybrid seed yield varied from 1078 to 2292 kafha ameng
the treatments; (i) the bulk seeds could be separated into th:ée size grades, of which
49.5 per cent was rotained in 7x7 sieve; (iii) germination and seed vigour were  asso-
ciated with seed size and (iv) the thousand seed weight was ihflupnc;d_ by the dosa

of P,

Improved agronomic practices play
a major role in raising seed crops,
Epplication of the major nutrients in
requited doses at the optimum stages
of crop growth can improve the quality
as well as yield of hybrid seeds, CSH-b
sorghum is a popular hybrid in Tamil
Nadu and the production of seed in this
hybrid is being done on a large scale
around Coimbatore, The seed growers
apply fertilizers on an arbitrary basis.
Hence to evolve a cheap and econo-
mical dose combinations of NPK, experi-
ments were conducted and the results
discussed.

MATERIAL AND METHODS

A field trial adopting split plot
design was laid out in the Kharif
season of 1976, Application of P.O;

and K,0 was taken as the maln piot
and of N as sub-plot treatments, Nijro-
gen at three levels viz., O (Mo}, 100
(Ny) and 200 (N,) kg/ha; phosphotus snd
FJEI'EESh each at 0 (Pu. Ku)r 7258 {Pt; I{;}
and 1450 (P,, K.,) ko/ha were" trisd.
Full doses of P and K and half the dase
of N were applied as basal dressing at
the time of sowing the female parent
(ms 2077-A) and the remaining dose of
N, 30 days afterwards. The net plot size
was 2.7 x 2.1 m, The experimental arep
was surrounded by four rows of male
parent (CS 3541) as border rows, A
planting ratio of 6:2 (male : female)
and a spacing of 45x 15 ¢in- were
adopted, The recommended cultural
and plant protection measures waere
followed. Irrigations were given as and

when necessary, Of the two.rows of
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male parent, one was sown four days
.and the other seven days after sowing
of the female parent,

In five randomly marked plants in
each replication of the female parent,
observations on (i) height of plant, (ii)
- number of leaves, (iii) diameter of culm
and (iv) area of the fourth and flag
leaves as on 80-th day and (v) days
to half-bloom were tecorded. Prior to
harvest, observations on (vi) length and
(vii) diameter of the peduncle and (viii)
length and (ix) breadth of the panicle
“were recorded.

At the time of harvest, earheads
of the male parent were harvested
first and removed from the field. After-
wards, earheads from the five marked
plants of the female parent were har-
vested. Then the remaining plants were
harvested. The earheads were thrashed
by hand and the seed from individual
replication was dried and weighed. The
seeds were size graded with sieves
having 6x8, 7x7 and 8x8 square perfora-
tions per square inch and those retai-
ned by the above sieves were
designated as G,, G, and G, respectively.
The percentage recovery of seeds in
each grade was worked out on weight
basis. The graded seeds from each
replication were pooled treatment wise
and grade wise and mixed thoroughly
and samples were drawn to estimate
the following: (i) 1000 seed weight;
(i) germination (ISTA, 1966); (iii) field
emergence potential (ISTA, 1966); (iv)
germination energy (Maguir, 1962) and
{v) germination under brick grit (Hilt-
ner and lhssen, 1911), The wvigour
index was calculated from the length
of reot and shoot of 10 seedlings

selected randomly from the germination
test (Abdul-Baki and Anderson, 1973),

RESULTS AND DISCUSSION

Application of N, P and K at diffe-
rent levels and combinations did not
influence the plant height significantly.
The results are in conformity with
those reported by Raheja and Krantz
(1957) in sorghum; However, increass
in plant height due to application of
P in Sorghum has been reported by
Kamalam, (1964). The treatment diffe-
rences for number of leaves were not
significant. Increase in the number of
leaves due to application of N has been
reported by Garg and Kayande, (1963).

Diameter of culm was not signifi-
cantly influenced by any one of ihz
nutrients but the interaction of NK haz
significantly altered the same. Influencs
of nitrogen application was pronouncss
when K was not applied. Garg ans
Kayande (1363) reported a positive res-
ponse for N application.  The grez ¢
4th flag leaves ranged from 375.4 13
343.9 cm*® and from 129.8 10 172.4 crm.
respectively, But the treatment differ-
ences were not significant. Schumaker
(1968) and Kachapur er &/, (197€)
repoted significant increase in leaf area
for application of nitrogen.

With regard to number of days
half bloom application of P at 145 &g/
ha induced early flowering by 2 day:
over Po. The interaction of WK wa:
also significant indicating thereby tha:
availability of N was more imporiars
than I, since the effects of N was morz
perceptible in the absence of i
Campbell and Pickett, (1968) haove
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TABLE |, Effect of application of NPK at different luvels on culm ciameier. days ta half bloom.
peduncle dismeter and hybrid secd yield in the female parent of C5H-5 Sorghum

FO F2

NGO N1 W2 NGO N1 N2

Culm Diameter (em)

¥ 188 .89 240 178 213 .08
Ry 200 1.87 1.3 1.96 1.87 197

K2 2.07 .97 205 205 1,91 2.0%

Wumber of days to half bloom

AL GE 68 70 64 B4
M T2 7 67 L] 70
K2 70 70 1 69 65 B7

Feduncle diameter {(cm)

ED1a 1.0 1.2 1.3 1.0 1.1
Ry LN 1.1 1.1 1.1 1.0 11
(I 1.1 1.1 1.0 1.2 14

Seed Yield {Kg/ha)

0 1638 2212 1513 1913 1079 - 1945

Bl 1824 1861 1892 1812 1492 1859
KZ 1B 1778 1307 1741 1292 1397

rison SE €O
1.8 222 .57

2.00 .95 207 etk 0.04 032
2.10 197 2,90 Kai N 006 047

68 70 6%

70 67 &% Noatk 0.6 1.7

B7 65 i1 Kat i pe 2.z
P 0.6 18

1.1 1.1 1.4

11 11 11 N 001 004

.1 11 14

1566 1248 1085

1174 2001 1878 N at P 122.3 350.9

1921 2392 1714 P at N 1481 4354

reported application of N induces early
ilowering in sorghum.

No significant difference could be
observed in the length of peduncle due
io the treatments. The length varied
“rom 36 to 42 cm, With regard to dia-
meter of peduncle, application of N
significantly  increased the same.
According to Tatwadi and Choudhar
{1976), nitrogen application reduced the
seduncie length in sorghum, In the pre-
sent study, the length and breadih of
nenicle was varying from 284 to 324
cm and from 5.1 t0 6.3 cm respectively
‘hough the treatment differences were
not significant.

The hybrid seed yield ranged from
1079 to 2392 kag/ha. The treatment
differences were not significant except
for the interaction of NP. The wide
variations in seed yield may. be due to
variations in the flowering of female
parent when compared to the male
parent. Hybrid seed yield is dependent
upto not only on the agronomic practices
followed but also on the pollination
efficiency as well as proper nicking of
the parental lines involved, It was evi-
dent that application of N and P induced
early flowering. The response of the
female parent 1o the doses of N and P
might have been more than that of the
male parent and the flowering duration
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TABLE 111, Effect of application of N, P 2nd K a1 different levals on aurmination {Beall 1owol and
Brick grit) and field emergence in graded seods of CSH-5 hybrid (Tranclopnndg il of
. percentages)
PO P1 P2
T e e e —— . Compfiticion St Ch
NOOON1T O N2 NO NT N2 MO M1 ma o en
Rall Towal
G1 Ko G632 698 62,1 69,8 §9.0 653 607 72.3 E4.8
1 G655 690 6B1 BE.9 G664 621 §7.2 BEOD 600
k2 44,6 61.4 534 67.3 81.8 707 66.4 607 59.4
G2 KO 607 G7.3 70.6 GBI 587 64.0 67.3 GBA 704 a 0.90 .48
Kt 677 705 611 7.6 61.8 60.0 62.7 828 78.2 56 %5k B4k
K2 675 635 61.5 698 67.3 66.0 653 716 631 " .
G3 h 615 B32 650 B8.3 €21 621 BET B1.4 627
K1 56.9 681 B68.7 (628 535 57.8 68.4 631 59.4
K2  67.0 G©b.6 535 5606 62.0 67.3 631 61.0 665
Brick grit
G1 kO G659 501 586 658 624 540 584 (3.6 BO.Y
K1 G1.4 657 61.5 649 650 594 B2.4 64.6 596
K2 G1.1 BZ.1 B4.3 B1.7 650 $3.0 60.2 E9.7 B1.7
G2 KO 622 G614 646 60.2 3.5 61.6 71.6 61.8 71
K1 6.7 G583 B5.0 6989 57.0 BB 63.5 632 BB G 0.88 7.45
K2 607 600 65.1 64.3 614 71.6 60.0 689 B42
G3 K0 55.0 B5.7 656.8 56,7 64.3 G636 59.2 5.6 70.2
K1 60,0 520 508 B7.6 53,2 562 Big 59.2 BO.7
K2 568 64.7 587 601 604 56,8 61.4 53.2 584
Fiald amergence
G1 RO 60.7 62.2 037 635 657 717 707 B4.3 BLE
K1 G4.6 63.2 650 59.4 635 66.6 600 G637 657
K2 G0.2 58,9 63.5 61.6 626 B4.6 BYT 6T FO.2
GZ Ko 588 646 62,1 B5.9 G63.6 F3.6 568 060.4 5.6 2 1.00 233
KY 600 632 635 57.4 619 531 56.9 60,7 63.6 N we ke
h2 B4.4 591 &64.2 G0 625 B0 608 648 BT
G3 Ko 8.1 &0.0 57.3 B4 58,7 6B.7 62,1 B6.0 50.8
£ 59.5 57.5 536 BEQ 595 558 58,1 56.9 60.0
K2 b8.4 573 B2.B BE3 587 658.1 58.7 5662 8241

there by would have widened overlapp-
ing the period of the male parent. In
other words, nitrogen application would
have increased the interval between the
flowering periods of female and male
parents, thus, bringing down the yield.
Seshadri and Peter (1972) found that
hybrid sorghum gave lower vyield under
200 Ig N/ha than under O kg N/ha.

The seeds could be graded into thres,

sizes of which G, (7x7 retained)recoidad
the maximum recovery of 48.5 per cant,
The interactions of GP, GI{ and GN were
highly significant. Application of P at
72.5 kg/ha and of K at 145 kg'ha levals
increased the recovery of large seeds by

5.6 and 4.2 percent respectively, where-

as, application of nitrogen at 100 ka/ha
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.TABLE IV. Effect of application of N, P and Kk at difforent levels on (i) lengih of

(ii} vigour index of CSH. & hybrid seed

EFFECT OF NPK ON YIELD AND QUALITY OF CSH & HY8RID SEED

root and

PO P1 P2
o _ Com- SE Co
PNG K MO N1 M2 el M1 M2 MG M1 N2 parison
Root length (Cm)
61 KO 1310 1250 1301 14.74 12.64 12.87 12.39 12,73 13.31
K1 1280 12.03 1219 12,69 12,91 12.39 14.97 12.31 13.80
K2 1108 1211 1313 12,87 11.47 12.59 1295 1172 13.00
G2 KO 10.62 13.21 12.31 1277 1274 12.73 13,70 12,88 1277 G 0.6 .24
K1 1240 1142 1106 1239 11.39 1214 11.68 10.67 1295 P 016 0.44
K2 1181 11,47 12,50 12.08 12.54 11.63 13.80 14,17 12.00
B3 KO 1205 10.84 11.48 10.00 12,59 11,73 12.05 11,88 12,72
K1 9187 1010 1244 13.07 11.91 11.98 11.15 12,58 10.71
K2 1078 1147 11.80 10.52 1054 11.24 11.30 11.84 13.15
Vigour index - |
G1 KO 2443 2663 2256 2763 2427 2410 2109 2620 0348
K1 2352 2474 2401 2419 2442 2315 2799 2183 2172 G 12,7 1950
K2 2367 2040 2163 2430 2760 2546 2297 2072 2088
G2 KO 1762 2428 2393 2426 2070 2420 2407 4503 2513
K1 2337 2433 2801 1698 2020 2040 2163 2035 2870
©ORZ2312 2171 2142 2466 2422 2220 2374 2690 2283
G3 KO 2219 2053 2337 1900 . 2188 2110 2030 2068 2268
v K1 1865 2363 1888 2250 1820 1870 1902 153 19%4
KZ 2027 1883 1704 1906 2080 2207 - 2274 1397

2453

and 200 kg'ha have reduced the reco-
very of large seeds hy 3.60 and 2.80
per cent respectively.

. Seed size exerted significant differ-
ences on the seed quality parameters
studied except for shoot length and dry
matter production of seed crop, The
effect of P application on 1000 sesd
weight and root length was significant,
The interaction effects of P on thousand
seed weight and germination and of PN
and KN on 1000 seed weight and
the latter on germination energy were
also significant,

i

Larger the size, greater was 1000
seed weight (Tabie !'). Sivasubrz-
manian and Ramaxrishnan (7274) have
reported similar results.  Application of
Pai 145 kgha increased the 1003
seed weight by 0.828 g over conisci.
The seed weight increased when 1 was
applied in conjunction with B.

Larger seeds recorded highar gerimi-
nation than smaller sead (Teble 1Y,
Presence of higher propartion of shrival-
led and immature seeds resulting fra'a
incomplete seed development iCroker
and Barton, 1953 may be the reasan for
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poor germination in small seeds. Kalinga-
rayar (1976) in sorghum have reported
zositive association between seed size
and germination. Significant increase in
seed germination was observed in the
treatment P K..

Emergence of seedlings through a
iayer of brick grit indicated the physio-
logical stamina of the seeds (lsley, 1957).
In the present study, the top two grades
of seeds have registered higher percen-
tage of emergence than the smaller
ceeds (Table lll) which was in agree-
ment with the results of Kalingarayar
{1978). '

Larger seeds registered 1.14 cm
mote root lengih than the smaller ones
(Taeble IV). Shoot length varied from
14.60 10 17.82 cm. A lineer relationship
between seed size and seedling growth
was reported by Jones (1918) in barley
and Whalley &f a/. (1966) in grasses,

The association between seed size
and dry weight of seedlings was not
perceptible inspite of the variation
from 0.11 10 .18 9. Boyd et 2/, (1971)
in barley, Gelmond (1972) in cotton and
Ries and Everson (1973) in whest have
reported positive association between
dry weight of seedlings and seed size.

Aahbdul-Baki and Anderson (1973) in .

soybean brought out the concept of
vigour hased on the germination percen-
tage and the mean totzl length of seed-
lings. Large size seeds registered
migher vigour index value than small
ones. Kathiresan (1876) obtained similar
resulls in sunflower.  Thus, the studies
have clearly indicated that in hybrid
seer produciion while the seed vield is
highly influenced both by the pollina-

12
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tion efficiency and of the availsbility of
nuttients, seed quality is largely Zater-
mined by the later,
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