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EFFECTS O NITROGEN AFPLICLTION, SPACING, AMD PLLITING

METTEOR ON TWO VARIETIES OF SUNFLOWER
: s o * . *
By Prawit Xrittayanawach s Jdiraporn Chanjanakijskul ',

; +
ard Borry lorocan

SUMMARY

Two varieties of sunfleower, Saratovskij and Sunfola have been studied
on the effects of nitrogen fertilizer application, spacing, and plenting
method at Central Region Agricultural Centre at Chai Nat from February to
June 1972. It was found that Saratovskij outyielded Sunfola in grain yield,
good seed weight, 100 good seed weight, size of head and plant height.
Single'row/ridge Planting produced good seed weight, 100 good seed weight,
$izé ‘of Kead- and plant height better than double rows/ridge,'but.the latter
gave more grain yield than the former. Spacing betwecn planté at 6,25 cm
apart produced better grain yield, good seed welght, 100 good sced weight,

.'énd size of head than those =2t l2.5_and 25 c¢m apart, Both varieties demon-

Strated significant gave Tesponses to N feftilizér at 100 and 50 kg/ha.

INTRODUCTION

Sunflower (Helianthus annuus) is considered to be a promising crop

under certain conditions: it grows well in less fertile s0il under
irrigation, and at least 500~600 mm of annual rainfall (Casallo 1963).
The plant is basically‘believed to perform satisfactorily in all parts
of Thaeiland. Previous observation indicated a good growth of sunflower
at Chai Nat Province in the Central Plain of Thailand, however, the

data on its yield were not available,

3y having an aim to initiate commercizl production of sunflower in
Thailand, fLpplied Scientific lesearch Corporation Qf‘Thailaﬁd ﬂég,.
started agronomic investigations on selected introduced varieties in
1971 (Chanjanakijskul 1972),

Klimov (1970) reported that the closest spacing gave the highest
vields of seeds and o0il of sunflower. Seed size and plant height were

* Crops Research Greup, Agricultural Products Research Institute, ASRCT,

* Australian Columbo Plan Teanm et Central Region Agricultursl Centre, Chni Nat,
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increased by wider spacings, but head diameter oppesitely performed.
Also Skepasts (1966) found that the highest yields were obtained when
plants were spaced 15-22.5 c¢m apart and 52.5-70 cm apart in row
(133,000 plants/ha). Wider spacing encouraged large heads unsuitable
for mechanical harvesting, since they mature and dry slowly. The

smaller heads would be less susceptible to storm damage.

Shimanski (1965) reported the increase in o0il yield, seed yield,
protein content, and 100 seed weight can be achieved by nitrogen
fertilization and wide spacing, Similarly McAllister (1970) showed
that sunflowers exert their most critical demand on nitrogen during
their first month of growth, Phosphorus supplementation should not be
overlooked since the crop responds well to phosphate fertilizer espec—

ially on soil with a low phosphate level.

The experiment, the results of which are reported in this paper,
was conducted at Central Region Agricultural Centre, Chai Nat on
12 February 1972 and harvested on 8 June 1972.

MATERIALS AND METHODS

" (i) Materials
1) Sunflower variety Saratovskij and Sunfola were used.
2) Ammonium sulphate and superphosphate were used.

3) Ceresan and Captan (fungicide) were applied.

(ii) Methods

Design., Factorial arrangement within split plot design with

9 replications and 36 treatment combinetions each.

Nitrogen Spacing Planting method Veriety

-0 kg N/ha 6.25 cm Single row/ridge Saratovskij
=Ny =5 =M : =V,
50 kg N/ha 12.5 cm Double rows/rilge Sunfola
= NBO = 82 = M2 = V2
100 kg N/ha 25,0 em
= NIOO = S3



flot lavout., Plot size = 5 ridges = 2Z2.5 m
(3.7 m x 6 m)
block = 22.5m x40 n o 900 g2
totel area = 300 m x o = 1800 m2

=i

our spare plois were added to every replication, thus a replica-

tion consisted of 4O nlots,

Cy Plot management., Seed was treated with Cereszn and Captan prior

v0 sowing. Center band fertilizsetion for both single row and double

rows/ridge with ammonium ualp‘ade et 50 %7 1/ha and 160 g il/ha respec-~

tively at sowing. Basal application of superphosniiate wos given ot

30 g chm o prior to sowing, The nlots were irrigoted every 10-1%
“

dadys. THond weeding were done as necessitated.

Measurement

1) Phenology: Data were collected on the numher of days from

planting to emergence, 19% and 50% bloom; and maturity,

2) Dry matter production of whole plants using plant samples
harvested at full bloom from 3 ridges, 50 cm long at each end of the

plot was made by means of I deterﬁination.
3) Plant height was determined at bud stage and a3t matﬁrity.

L) Seed yvield was harvested from central 3 ridges, A m long at

maturity, of which the number of heads was counued

=) Determinations of dry weight of seced per head, good seed per

head, weight of 1090 seeds, and head diameter were made.

RESULTS

(i) vYiela

Talle 1 demonstrates yields of Seratevskij and Sunfola treated

with different planting methods, troger rates. From

[}

] i
the analysis of variance (Table 2); varieties, nlenting m thods,
spacings, nitrogen rates, and their inters ctions were stotistically

different,

o

1) Variety: Vl (Saratovskii) producing good seed of 1340, 48 g/blot
wvas significantly better than E ( unfola) with 1268,8% g/blot {Table 1).
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TABLE 1.

SPACING, AND NITROGENCUS FERTILIZER

(in gramme/piot)

YTELD OF CGOCD SEED OF SARATOVSKIJ AND SUNFCLA AT

LEVELS OF PLANTING METHOD,

variety Planting Spacing P\f"Lt:o_?_:'en (kg/ha) (1) Average
method (M) (s) No NSO NlOO N0+N50+Nloo
vy iy s, ©38.85 1590.95 1670,05 1299.95
(saratovskij) (1 row/ridge) (6.25 cm) (VlMlslNo) (V1M151N50) (vlmlslmloo) (vlmlsl)
s, 535,70 1670.55 1713.55 1306,60
(12.5 om) (vlmlszwo) (VlMlsQNBO) (vlmlszwloo) (vlmlsz)
S, 503.05 1715.85 1767.30 13%28.73
(25 cm) (VM S No) (v M SaNg) (V55N 54) (V. M,5,)
Average 559.20 1659.12 1716.97 1%11.76
(51+32*55) (VlMlNo) (V1M1N50> (vlmlnloo) (vlml)
M, EN 711.00 1802.85 1967.10 1493.65
(2 rows/ridge) (V1M251N0) (V1M281N50) (VlMQSlNlOO) (V1M251)
5, 505,20 1705.70 1767.45 1326.12
(vlmgszmo) (VlMAS2NSO) (vlmgseNloQ) (lezsz)
S, 513.35 1689.75 1710.65 1304, b4
(V1M253No) (VIMES"NSO) (vlmesiwloo) (V1M253)
Average 576.52 17%2.77 1815,07 1374.,74 i
§51+Sa+53) (v1M2No) {vlmemso) (vlmamloq) (lez)
hverage s, 674.93 1696.90 1818,58 1396.80
M+ M2 (V151N°) (vlslNSO) (Jlslwloo) (vlsl)
S, 520,45 1688.13% 1740.50 13%16.,36
(VlseNo) (Vlssto) (vlSQNIOO) (vlsz)
Sy 508,20 1702.80 171%,81 13%08.27
(V153N°> (VlSBNSO) (VlSBNloO) (V155)
Average 567.86 1695.94 1757.63 13uo.uak
(51+52+83> (lec) (V1N50> (lelOO) (vl)




TABLE 1. Continued.

Varioty Planting Spacing Witrogen (kg/ha) () Average
method (M) () No NSO N 0o N0+N50+Nloo
v, Ml sl 587.00 1502,70 1614,25 1234,.65
(Sunfola) (V2M181No) (V2M181N50) CVQMlslNlOO) (vgmlsl)
s, 510.40 1563, 30 » 1682,10 1251.93
(V2M182N0> <V2M152N50) (V2M152Nloo) (v2M182)
53 488,35 1635,60 1721,10 1281.68
(V2M135N°> (V2M1S3N50) (V2M155N100) (vzmlsa)
Average 528.58 1567,20 1672.48 1256‘.—0‘;3“~
(sl+52+55) (v2MlNo) (VleNSO) CV2M1N1003 (V2M1)
i, s, N 665,15 1684,35 1771.55 1373,68
(V2M281No) (v2M2slN50) (vgmgslmloo) (V2M281)
S, Lig o5 1581.45 1684,65 1251.28
(V2M252No) (V2M282N50) (V2M252N100) (V2M252)
Sy L77.80 1553.85 1627.30 1219.65
(V2M283No) (V2M253N50) (V2M253N100) (vzmsz)
_Average 543,67 1606.55 l69£:;g 1281.54 |
(51+52*53) (V2M2N°) (V2M2N50) (V2M2N100) (V2M2)
Average s1 626.08 v 1593,53 1692.90 1304.17
(WS No)  (V8iHg ) (V50 o) (v,5))
S, L9g,23 1572.%8 1683,38 1251,66
(VgSN0) (v 8,Ns ) (V3,8 000 (V,8,)
Sy 483,08 1594,73 1674,20 1250.67
(VgS5N0)  (V385Ng0) (V8,0 ) (V,S5)
Average 536.1% 1568,88 . 1683, 49 1268,83
(31*52*53) (V2N0) (VeNso) (V2N100) (v2>




TABLE 1. Continued,

Nitrogen (kg/ha) (1)

vericty Planting Spacing 5/ ha Avereage
mothed (M) (s) No e LI No+N g +Ny o0
vl+v2 ¥ S 612,93 1546,.83 1642,15 1267.30
(MlslNo) (MlslNSO) (mlslmloo) (Mlsl)
s, 523%.05 1616.93 1699,10 1279.69
(MlsZNc) (MlsQNBO) (MlsgNloo) (Mls2)
Sy 495,70 1675,73 1744, 20 1305,21
(MISSNO) (MISBNSO) (MlSBNlOO) (MISB)
— Aver;ée N 543,89 '~ﬂ_“1615.16 1695,15 1284,07
(51+52+53) (MlNo) (MlNSO) (MlNlco) (Ml)
M2 sl 688,08 1743.60 1869.35 1433,67
(MeslNo) (M251N50> (Mgslﬁloo) (M251)
52 496,63 1643,58 1726.05 1288.75
(M252No) (M282N5C) <M252N100> (Mesz)
S, 495.58 1621.80 1668,93 1262,12
(M253No) (M253N50> (mz?axloo) (M2SB)
hverage 560.10 1669.56 1754,79 1328.15“
(51*52*55) (M2No) (M2NSO} (mgxloo) (Mg)
Wy +M, EN 650.51 1645.22 1755.74 1350, 49
(8, No) (S50 (8,7, 6 (sy)
s, 509.84 16%0.26 1712.58 128k4.23
(s,80) (8050 (5,85 00° (s,)
Sy Lgs5,64 1648,77 1706.59 1283.67
(84M0) (S50 (55760 (s3)
ALverage 552,00 1641 ,42 1724.97 GT(13%06.13)
(s +52+33) (No) ‘(NSO) (mloo)




TABLE 1. Continued.

LSD for means of variety at

LSD fer means of planting method at

LSD fer means of variety x method ét

LSD for means of spacing or nitrogen rate at
18D for means of spscing x nitrogen at

LSD for means’ of variety x spacing or variety x nitrogen

rate or method x spacing or method x nitrogen rate at

LSD for means of variety x method x spacing or variety x

method . x nitrogen rate:at

18D for means of varicty X spacing x nit;ogen rate or

method x spacing x nitrogen rate at

LSD for means of variety x method x spacing x nitrogen

rate at

5%
1%

o/
o

1%

H o
M e

5%

1%

level

level

level

level

level

level

level

;. level

level

level

Jevel

6.132
11.156

6,132
11.256

8,671
15.917

5.961
8.027

10.322
13.901

8.425
11.347

11.917
16.049

14.596
19.657

20.624
27,775



TABLE 2. ANALYSIS OF VARIAKCE CF YIELD OF SUNFLOYER

(good seed/plot)

Source of variation ar SS MS F
Block 1 15.0% 15.03 -
Main plot (&) 3 (141554.42)

Variety (V) 1 99748.11 997h8,11 1&92.563/
Planting method (i1} 1 35249,55 35249.55 527.&53/
Vv ox 1 6341.25 6341.25 9&.885/
Error {(a) 3 200,48 66,83 -
Subplot (B) 8 (20683%608.52) - -
Spacing (8) 2 71072.55 35536.25 347, 74
Nitrogen (W) 2 205531760.66 1027658833 100565.503/
S x u L 59359. 31 4178.83 R
A x B 24 (211522.26) - -
VxS 2 2083.43% 1491.72 14.595/
M xS 2 142498.61 71249.31 69?.223/
VxMxS$ 2 898.15 449,08 u.392/
Vv XN 2 18529.40 9264,70 90,66i/
MOX N 2 7120.61 3560, %1 Bu.aul/
V x M x N 2 4113%.97 2056.,99 20.12l/
VxS xN 4 3911.10 977,78 9.56%
M xS XN 4 28827.79 7206,95 7c.5ﬁ]/
VXM xS xH 4 2639.20 659.30 6.5/
Error (b) 32 3270.07 162.19 -
Total 71 21040170.98 - -
1/

=/gignificance at 1% level.

E/Significance at 5% level.
CV(G) = 0.63%
cv(b) = 0.77%

wn



2) Planting methods M, (¢ rows/ridge) produced 1328.18 g of good
seed while I (1 row/fidge) produced 1284,07 g, the difference was

significant (Table 1),

%) Spacing: Sl.{6,95 cm) gave 17250,49 g of good seed being sige

[P . . ’ - .
nificantly higher than O, (12.5 em) ard 83 {¢% en). S, end 53 did not
differ statistically (Table 1).

kj itrogen rate: Ulignificent differcnces were seen among yields

of pocd seed produced by le (G g I/he), NEC (50 g 11/ha}, NIOO {100 ug

1/ha). Ty With 1724.67 g outyielded NSO (1521.42 g) =nd no (552.00 g)
(Table 1). '

5} interactions

First order:

Interaction between veriety and planting method was seen
91gn1f;cant1y'd1fferent. Among VIMI’ VlHQ’ Vng, and VQMQ; VIMQ
produced the highest good seed of 1374.74% g and the rurnners-up
were VM, (1311.76 g), VoM, (1281.54 g), and VM, {1256.09 g) res-
pectively (Table 1). ' :

Interaction between spacing and nitrogen rate also show sig-

Nec and S3No’ S,N and

cificant difference except those between S 1950

2

84N5qs as well as 5,1 and S_N (Table 1).

17100 37100

Interaction between variety and spacing, especially hoth

between Vlsﬁ and V1S3, and between VQS? and V283 were not signifi-
< A e o

cant different, but the rest were statistically seen different.
{Table 1).

Interactions between (a) planting method and spacing,

AY - . ' . . :
{b,; variety arnd nitregen rzte, (c) planting method and nitrogen

4

o

te of all comnarisons showed highly sigrificant difference

&

T
{Table 1).

Interactions between variety, planting method, and spacing;
cnd between variety, nlanting method, and nitrogen rate showed

M, S, and V.M sg(Tab1e1L

significant difference except that between V 3 1My

171



Interactions between variety, spacing, and nitrogen rate

o

showed significant difference except those beiween V,5gllo and
Goaa

7,8 1 V_o8. N nd ) S.H. e [ 5 o1 ] N

V1u3ho, 101350 and V182N50, V201h50 and VQSBLEO, Egslﬂo and

stlﬂzao and VQSQNlﬂa’ as well as V282N100 and VQ83H100 {Table 1),
Interactions between planting method, spacing, and nitrogen

L

rate also demonstrated significant difference except that between

. /
153170 (mahie 1).

M. 5,0 and

~io N A
Cer
Thirg order:

interactions betwee: veriety, plenting rmethod, spacing, and
nitrogen rate were significant different, however, some were not

{Table 1)

(ii) Seed weight

. bverage of good seed weight of all treatments are given in Table 3.
From the analysis of variance (Table 4); variety, planting method,
spacing, nitrogen rate, and interactions of every order except inter-
actions between varieiy, planting method, and spacing; interaction

between variety, spacing, and nitrogen rate, were gignificant different.

1) Varietys Vl (Saratdvskij) producing good seed weight of

16,59 g/head was significantly better than V? (Sunfola) which produced
14,12 g/head.

2) Planting method: Ml (single row/ridge) produced good seed of
18.67 g/head while I, (double rows/ridge) gave only 12,03 g/head, the

difference was significant.

3) Spacings Sl produced the highest pgood seed weight per head

(22.66 g). 5, end 83 vielded 14,19 arnd 9.22 g respectively.

L) Nitrogen rates I produced the highest good seed weight of

108
£%.56 g/head being followed consecutively by NSG and lo.

5) Interactions
Tirst order:
Tnteractions between variety and planting method showed sig-

nificent difference. Among four different treatments, VlMl Pro=

duced the highest good seec weight per head having VQMl, VlMO’ and

10



TABLE 3,

(in gramme)

T NITROGENOUS FERTILIZEFR

AVERAGE WEIGHT CF GOOD SEED/HEAD OF SARATOVSKIJ AND SUNFOLA4 /T LEVELS OF
PLANTING METHOD, SPACING, AN

‘Va;iéty Flanting Spacing H}trogegﬁ(kg/ha) €P) Average
me@hod_(m) (s) No NSO NlOO No+N50+Nloo
I i
vll M s 15.71 31.04 40,86 29,20
(saratovskij) (1 row/ridge) (6.25 om) (VlMlSlNo) (VlMlslNSO) (vlmlslNloo) (vlmlsl)
' s, 5.53 20.78 28.49 18.27
(12.5 em) (VlMlS2No) (leISQNSO) (vlmlszwloo) (vlmlsg)
53‘ 3,35 14.96 22,97 13,76
(25 em) (V1M153N°) (VlMiSBNSO’ (VlMlSBNlOO) (lelSB)
Average 8,20 22.26 30,77 ) 20.41
(sl+se+55) (v, M, No) (V1M1N$o> AR NS (Vi)
W, s, 10.18 17.59 31.82 19.86
(2 rows/ridge) (6+25 cm) (V1M251N°) (vlmgsleo) (vlmzslmloo) (vlmgsl)
s, 3.77 ii.su 17.70 11.00
(;2;5 cm) (V1M252No) (VlMéSQNSO) (vlm2szmloo) (V1M252)
S, 2.30 8.1 11.49 7.40
(;5 cm) (vlmgsBNo) (VlMeséNso) <V1M253N100) (vlmzss)
Average 5.42 12.51 20.34 12,75
(51+Sz*53) (VlMZNo) (v1m2N5O) (V1M2“100) (v1M2)
Average ‘Sl 12.95 24, %2 36,34 24,54
(M1+M2) (vlslNo) (vlslwso) (v,s ny ) {v;8))
S, 4.65 16.16 23,10 ‘14.6L
(v §,M0) (V1SpNe0) (U SN, ) (V38,)
S5 - 2.83 11.68 17.23 10.58
: (vlsjyb). (v s,n ) (V38,1 ) (v,S5)
Average 6.81. 17.39 25.56 16.59
(sl+s2+s3) (VlNo) (V1N50> (lelOO) (vl)




TABLE 3. Continued.

Nitrogen (kg/ha) ()

Variety Planting Spacing o average
method (M) (s) Mo N5O Moo N0+N50+Nloo
v, M) s, 12,24 25,11 36.78 24,71
(Sunfolsa) (1 row/ridge) (6.25 cm) (VEMlslNo) (v2M151N50) (vgmlslnloo) (v2mlsl)
s, 6.93 18f5h 2k,15 16,54
(12.5 cm) (V2M152N0) (vzulsemso) (V2”152N1oo) (v2m152)
55 2;18 9.74 16,67 9.53
(25 cm) (V2M155No) (V2M155NSO) (V2ﬁ155ﬂloo) (vzmlsa)
Average ?;12'“““”””‘;7.80 25.87 lé:;;w‘-
Sl+52+55) (VQMlNo) (V2M1N50) (vzmlNloo) (v2ml)
W, s, 8.00 17.63 2k, 88 16.;4wnw
(2 rows/ridge) (G.25 cm) (V2M251No) (V2M251N50} (vzmgslwloo) (V2M2sl)
5, 4,60 11,06 17.15 10,94
(12.5 em) (v2M2s2No) (VeMassto) (vgmesemloo) (vngsg)
Sy 1.6k 7.17 0,68 6.17
(25 cm) (V2M253No} <V2M253N5O) (V2H285N100> (VEMQSB)
Average L,75 11.95 17.24 ';i.32
(sl+52+53) (V2M2No) (V2M2NSO) (VEMENlCO) (V2M2)
M+, 'sl 10.12 21.37 30.;; 20,77
(V8 0) (VS iNg) (VST o0) (v;8))
'52 5.77 14.80 20.65 13,74
(V8 80) (VS Nepd (VoS00 (v,8,)
S5 1.91 8.u4b 13,18 7.85
(VSN0 (VSaho) (VS5 500 (V85
Average 5,93 14,88 21.55'”" 1u:1;-u
(Sl+52+83) (V2No) (VN D v, 0 (v2)

2 50 271007

ek
8D



TABLE 3,

Continucd,

Varicty Plsnfing Spoecing Niti?gen gkg/ha)-gﬁzuh_”~m_w> Average
method (M) (s) No NSO Nloo o+r50 100
vl+v2 M s; 13.98 28.08 36,82 26,96
(8,5, M) (H1S10ge)  (MysyNy o) Gys)
s, 6.23 19.66 26,32 17.40
(MISINO) (M182N5O) (Ml 2N100) (Mlsz/
S, 2.77 12.35 19.82 11,65
(MlSBNo) (MlSBNSO) (*w];5 wcu) (Mls5)
Ave;;;g 7.66 i 20.03 28,72 18;E;Tm
(51+52+53) (MlNo) (MlNSO) (Ml“ OO) (Ml)
M s, . 9.09 17.61 28,35 18.35
(MzslNo) (M?slmso) (M2 lPlOO (Mgsl)
S, 4,19 11.30 17.43 10.97
(M,5_No) ('“252”5o> (18 PR (M,5,)
S, 1.97 7.79 e 59 6.78
(M S No) (i s3 SO) (M°SBNIOO) CMess)
Average: 5.08 i2.23 —i8.79 12.03
(sl+52+sa) (M2No) (M2N50) (mzwloo) (Me)
M+ 8, 11,54 22,85 33.59 22.66 |
(SlNo) (SlN5o) (s N‘OO) (sl)
s, 5.21 15.48 21.88 14.19
(SeNo) <82N50> (SQNlOO) (sl)
S5 2.37 10,07 15,21 9.22
(S3No) (55“50> (s, 1007 (s5)
Average 6.37 156,13 23.56 15.%6
<51+Sa+s3) (No) (g2 (000 (a1

]
W



TABLE 3.

LSD for

LSD for

L3SD feor

LSD for

LSDh for

rate or

13D for

LSD for

18D for

rate at

Yo
[Oxe) ¢}

means

means

means

means

means

metho

means

means

tinued.

of

of

d x

of

variety or planting method at

f sposing or nitrogen rate at

vericty X planting method at

£ spacing x nitrogen rate at

variety x spacing or variety x nitrogen

spacing or method x nitrogen rate at

verioty x method x nitrogen rate at

method x spacing x nitrogen rate at

variety X method x spacing X nitrogen

level

level

level

level

level

level

level

level

1,028
1,887

0,715
0.963

0.584
0.787

0.825
1.111

1.011
1.361

1.429
1.925



TABLE 4. ANALYSIS OF VARIANCE OF GCOD SEED WEIGHT/EEAD

Source of variation arf SS MS P
Block 1 0.0613 0.0656
Main plot (A) 3 (923.0368) - -
variety (V) 109.2735 109,2735 117.00773/
Planting method (M) 792,1527 792.1527 8&8.22005/
VoxH 1 18.7476 18,7476 20.0745%/
Error (a) 3 2.8017 0.9%30 -
Subplot (B) 8 (5960.8051) . - -
" spacing (8) 2 2216. 4633 1108.2317 2258.9420%/
Nitrogen (N) 2 5565.59%9 1762,7990 3633.915 1/
5 x M 4 178.7439 14,6860 91,0844/
A xB 24 (302,7409) - -
Vxs 2 25,2414 12,6207 25.7250%/
M xS 2 42,4371 21.2186 43,2503
VXM xs 2 2.0977 1.0489 2.1380""°
VXN 2 29.3323 14.6662 29.8ouut/
Mox N 2 157.1627 ' 78.3810 160.1740%/
VXM XN 2 9.2902 46451 9. 4682L
VxS xN 4 3.758% . . 0.9396 1.9152N°
MXS xN 4 13,7554 3.4389 7.0095%/
VXM XS xH Y 19.6658 - 4,9165 10,0216/
Error (b) 32 15.6984 0.4906 -
Total 71 7202.2812 - -

-]:-/Significancé at 1% level.

ov(a) = 6.32%
cv(b) |

dassy,
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v M ag runner-up respectively {1

Interactions Letween spacing and nitrogen rate of all treat-
ment combinations showed highly significant difference in good
seed i oht hend exc ; . R snd SN S.H
seed weight per head except that betwveen ogﬂga and 031160' Slmlgc
produced the highest yield (33.59 g) and 33N09 the lowest {2.37 g)
ac shown in Table 3.

Interacticns between variety and spacing demonstrated signifi-
cant difference in all treatments. Table 3 shows that Vlol pro-

duced the highest good sced weight per head (2&.54 g).

Tigzhly significant differences were visualized by the inter-
acticns between planting method and spacing so far as the gool

seed weight is concerned (Table 3).

Interactions hetween variety and nitrogen rate as well as

between plonting method and nitrogen rate were similar to those of

Second order:

Interacticns betweeﬂ variety, nlanting metihod and spacing,
and hetween veriety, snacizng, and nitrogen rote did not show sig-
nificont difference (Table L),

Some intercctions hétween variety, planting method, and nitro-
gen rate were seen significant different, except those between

Vv, Ho and V?MQNG, VIMQNSO, and V 9T5@9 M1‘50 and V Mp 100

Interactions between planting method, spacing, nitrogen rate

showed mostly different in treatment mean comparisons except those

bween 14, 8, Mo and M, S, N A N., & i ot N -
between 1103} a u2)3 O 1181150 nd M 1N100 1182 50 and

YR IR ) Moo W, and U H M, 8 M., an o

M103h1009 1y 3137 a PJ 150, HsS, 50 nd N? 31100, M S N50 and
18 {Mak

Moleliy go (Table 3).

Thir? ordier:

Third order interacticns between variety, planting method,

o, and nitrogen rate were similar to those of the grain

e
e

&)

pac

eid.

o
e

ot
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(i1i) 100 g00d seed weight

Weight of 100 good seeds of all trectment combinations are shown
in Table 5, The analysis of variance {Tahle &) shows that variety,
rlanting method, spacing, nitrogen rate, ond every order of interactions

were significant different.

1) Varietys Vl (Saratovskij) procuced L.46 g of 100 good seeds

higher than VQ (Sunfola) which produced %.17 g of 106 good geeds.

8D

: . , . . \ < -
) Planting methods Ml {single rcw/rldge; preduced 100 good seed

K3 F L I - - - /o o +
weight of 4,81 g while Yy (dontle rows/ridpe) rroduced k.04 g. The
o A

difference was significant.

3) Spacings: Statistical differences were seen ameng the 100 good
seed weight ¢f all spacings, S} produced the highest weight of 4,81 g

being followed by S, with 4.%4 g and 83 with %.91 g.

L) NHitrogen rates Thke 100 gocd seed weight of all N rates
employed showed statistical differences. NIGO with 5,31 g was the

highest and No with 3.31 g, the lowest.

5) Interaction:

First crders:

Interactions between variety and plarting method were signifi-
cantly different. Agong the four treatment cembinations, VIMI
produced the highest weight of 4.91 g and Vng, V2M2, and V1M2
produced 4,29, 4,05, and 4,02 g respectively. However, the dif-

ferent between VIM? and V?M9 was not significant (Table 5).

Interactions between spacing and nitrogen rate were signifi-
ant 4i 1 b hat B SN nd SN . 7 i
cant different except that between 01N50 an 031100 SlblOO with
C 6,06 of 100 good seed weight was the highest., The runners-up
& . x)s O.N N 8.1 .79 2) 7 k2
100 (5-95 E)s Osllgq (5:83 8), Sylsy (4,79 ), s.Npg (k.22g),
S PN (3.8% ¢g), 5y {3.59 g), 85175 (3.25 g), and 8,10 (3.08 g)
respvectively {Table 5).

A]

€3]

were

Interactions between variety and spacing showed significant
difference, V’Sl produced the highest weight of 100 good seeds
4 R

while VgSss the lowest {Table 5).



TABLE 5.

WELIGHT OF

METHOD, SPACING, AND NITROGENOUS FERTILIZER

(in gramme)

100 GOCD SEFD OF SARATOVSKIJ AND SUNFOLA

AT LEVELS

OF PLANTING

. Planting Spacing Nitrcge; (kg/h=z) (%) Average
Variety - . P,
method (M) (3) No Nbo ¥ g NO+N50+N100
v, i, s, 5,85 5.55 5,75 5.38
(saratovskil) (6.25 em) (vlmlslmo) (V1M151N5o (V1M151N100> (vlmlsl)
s, 3,75 EJh5 5465 4.95
(12.5 em) (VlMlSZNo) (VM S N (vlmlsgmloo} (v ,8,)
s3 %.30 b,55 5.35 L, 4o
(25 em) (vlmls%wo> (V1M185N50 (V1M185N100> (vlmlss)
"MACZ;AQQM' 3,63 5,18 a9l u.91p
(sl+sg+s5) (VlMlNo) (vlwlNSO) (vlmlwlgo) (vlml)
M2 Sl 3,45 hohs 0450 L,73
(2 rows/ridge) (6.25 cm) (V1M2SlNo) (vlmzslwso) <V1”251N100) (vlmzsl)
S, 3.00 3,95 4,35 3,77
(12.5 cm) (V1M252No) (V1M252N50 (V1M252N100) (VlMZSE)
S, 3,00 3,65 4,00 3.55
(25 em) (vlmgs3mo) (V1M2SBNSO (V1M2SBN100) (vlmsz)
versse 3415 b0z b 402
(51+$2+S%) (leENo) (leQNSO) ‘V1m~N100> (vlma)
Averago Sl 3,05 5.00 ©.52 5.06
ml+m2 (vlslwo) (V151N5o> (vlslwlco (vlsl)
5, %.38 4,70 5.00 4,36
(vlSZNo) (V152N50> (vlsznloo) (vys)
Sy 3.15 4,10 L, 60 %.98
' (vysyhed  (VySahe) (VSN 000 (v,85)
Average>_ 3.%9 4,60 5.40 u.;;“*
(31+52*53) (vlwo) (leSO) <V1N100> ( vl)

)J
o)



TABLE 5,

Centinued,

Nitrogen (kg/ha)

Varioty Planting Spacing (N)* Average
method (M) (s) No NSO N oo No+N50+Nloo
v2 Ml s, 3.75 4,70 5.00 4,68
(3unfola) (L row/ridge) (6.25 cm) (vémlslwo) (V2Mlslwso) (vemlslnlog) (vgulsl)
s, 3,05 4,05 5.35 4.15
(12.5 em) (VEMlszNo) (V2M152NSO) (V2M152N100) (v2M182)
Sy 3,05 3,85 5.25 4.05
(25 em) (V2M155No) (V2M185N50) (VzmlsENlDO) (v2M153>
>“;;;;;ge 3,28 4,20 5.40 4.29
<sl+82+53) (VaMiNo) (VZMINEO) (V2M1Nloo) (V2M1)
M, S, 3.30 4,45 5.55 Loyz
(2 rows/ridge) (6.25 cm) (V2M2slNo) (VaMzsleo) (V2M251Nloo) (V2M251)
s, 3.20 k.20 L.8s 4,08
(12.5 enm) (V2M282N0) (V2M282N50) (v2M252NlOO) (V2M252)
Sy 2.95 3,25 4,70 3.63
(25 cm) (V2M255No) <V2M253N50) (v2M283N100) (V2M233)
Average 3.15 3,97 5.03 4,05
(sl+sz+53) (V2M2No) (v2m2wso) (szENlOO) (V2M2)
Average S, 3.53 3.58 5,58 4,56
M1+M2 (V251No) (v251N50) (VZSlNlOO) (vzsl)
s, 3.13 4,13 5,10 b1z
' (vzszmo) (V282N50) (V252N100> (v2s2)
S, 3.00 ‘ 3.55 4,98 3.84
(VgSaNod  (V,83Ns) (V8,0 0 ) (VoS5)
 Average  3.22 5409 5,22 4.17
(sl+sz+55) (V2No): (v2N50) (vzwloo) (v2)

[

N



TABLE 5. Contiruczd.

. Planting Spacing Ni£rogen (kg/na) (1) Average
Variety : _— — [
method (W) (3) No NBC Yoo N0+N50+Nloo

v+, By =N 3.80 5.13% 5.18 5.04
(Mlslwo) (M1§1N50> (Mlslnlso) (Mlsl)

S, 3.40 4,75 5450 4,55

(MlszNo) (M182N50) (Mlszmloo) (mls2)

Sy 3,18 4,20 5,30 L,23

(MlSBHo) (Mlsanso) (M183N190) (MISB)

m”;;;rage %, 40 5.69 5.60 4,61

(Sl+52+55) (MlNo) (leso) (MlNlOO) (Ml)

HQ Sl 3.38 Lbs 5.9% 4,59

(mgslmo) (M251N50) (agslmloo) (Mesl)

S? 3,10 4,08 4,60 5.93
) (m2s No) (xesENSO) (M252N10O) (Mgsz)

‘5.5 2.98 3,45 4,55 %459

(ugSgh0)  (Syvg) (K= 000 (55)

Average 315 5.9§M‘ —WNL-96 4-0b.w

(sl+32+55) (E_No) (ngﬁoj G S0

Mo+ W, s, 3.59 4,79 6.06 4,81

(slwo) (slNSO; (Slnloo) (sl)

S, 3,25 L k2 5.05 L, 24

) (SgNo) (S2N50) (nglgo} (52)

S 3.08 %.8% 4, 8% 3,91

‘ (85N0) (85050) (55™ 00 (s5)

Average 3.31 4.35 5.31 4,32

(sl+52+53) (No) (NSO) (Nloo> (et

ey

(4]



TABLE 5.

LSD for

LSD fcr

LSD for

LSD for

LSD for

rate or

Continued.

means

means

means

means

means

cf

of

[

method x

varieéy or planting method at
spacing or nitrogen rate at
variety x planting method at
spacing x nitrogen rate at

variety x specing or variety x nitrogen

Spacing or method x nitrogen rate at

LSD for means of variety x method x spacing or variety x

method x nitrogen rate at

LSD for means of variety x spacing x nitrogen rate or

method x spacing x nitrogen rate at

LSD for means of variety x method x spacing x nitrogen

rate at

lavel

level

level

level

level

level

level

level

lzvel

level

level

level

level

level

level

level

0.124
0.228

0.041
C.055

0.057
0.105

0.071
0,096

0.057
0.077

0.082
0.110

0.100
0.135

O.141
0.190



TABLE 6., ANALYSTDS OF VARIANCE OF 100

' GCOD SESD W

EIGHT

Source of variation daf s
Bluck 1 0.
Main plot (A) 2 (9.

Variety (V) 1 1.
Planting methol (M) 1 S
vV x M 1 1.
Error (&) 3 0.
Subplot (B 8 (59.
Spacing (82 2 9.
Hitrogen (15 2 L8,
S'x N L 1.
A X B 2L (k.
VxS 2 O.
Mx S 2 0.
Vx Mx 3 2 0.
Vx N 2 0.
Mx N 2 C.
VX ¥xX N 2 C.
Vx Sx N 4 1.
Mx Sx N L 0.
Vx M x 8 x¥ L o,
Error (b) 22 0.
Total 71 7%,

s NS F

ol 0.01 -

29)

53 14530 55@.ooi/
al 5,540 1946, 66%
Q0 1.900 653.35£/
01 0.00% -

87) - -

a5 h,97%0 1058.513/
22 241100 5129.76%
70 0.4250 90.&25/
505 - -

L3 C.2L50 a3.7ul/
1% 0.0550 13.82£/
19 0k 52,108
46 0.2300 4@,955/
6l 0. 5050 6b.89£/
25 0.1252 2@.59&/
Lz 0.55 75.55}'/
S 0.12350 4@.723/
2 G.0675 1h.36£/
15 «‘7,@024'7 -

91 - -

l/Significancu at 1%

cv(a) = 1.27%
cv(pd = 1,60%

level.



Interactions between planting method and spacing were signifi-
cant differert except that between hl 1 and Mnul. As shown in
Table 5, hl 1 produced the highest 100 zood seed weight (5.0L g)
followed by M,S, (k.59 g}, N, 155 (%.55 g), 14,85 (4.23 g), M,S

(3.,3 g), and M 83, the lowest \3 59 g)

2

Interactions between variety and nitrogen rate showed highly
significant difference. JlNIOO produce the highest 100 good seed
weight and V No, the lowest {Table 5).

Takle 5 also shows that all interactions between planting

method and nitregen rate were statistically different.
&

Second order:

Interactions between variety, planting methocd, and spacing
showed significant difference in certain combinations except thcse

T w A T. A . v oiioa 1 \, a
between M2 ; and “hl 1° VQIW?S1 and JILIUE J?Il o and ‘QVGSP’

end VM S, #nd v‘\Mls3 {Table 5).

W

Interactions between variety, spacing, and nitragen rate also
showed significant difference, except those hetween V1 3Ne and
QS?NSO’ J1°1N50 and 1\ 1 p 100, lolLSO and J?59110“’ v SONIOO and
2%91] 50 Vloijn and V5., 00, VySpMtygo and VS o¥100 (Table 5).

Interactions between planting nethod, spacing, and nitrogen

'C'bf

Vv

rate also demonstrated significantly difference except those

M jo a M8 v g J 8,1
between 1Szho and TgolNo, 118310 and Mgsz\o, Ml nJo and Mzslhgo

as seen in Table 5,

Third order:

Interactions between variety, planting method, spacing, and

nitrogen rate were mostly significant different {Table 5).

(iv) Size of head

Prom the aralysis of variance (Table 7), only variety, spacing,
nitrogen rate, interaction between spacing and nitrogen rate, and inter=~
action between planting methed and nitrogen rate were seen significant
different, The result of least significant difference (LSD) of these

treatment means were ag fellowss

N
(¥



TABLE 7. ANALYSTS OF VARIANCE OF SIZE OF HEAD OF SUNFLOWER
{(in ceéntimetre)

Scurce of variation 55 MS F
Rlock 1 0.13735 0.13%% 043550
Main plot (L3 3 (43%.6L59) - -

Veriety (v)-:~ 1 0.6938 0,593 1.7410NS
planting method (& 1 40,8307 Lo N30T 101.b572i/
vV ox i 1 0.7923 0.7923 10882
Error (z) 2 1.1956 0.3935 -
Subplot (B) I (247.6129) - -
Spacing (5) 2 81,6612 Ly ,B8306 10&.79h51/
Nitrogen (i3 2 160,6605 20,3303 21&.0&285/
S x U I 5.2912 1.%028 3. 50462/
A X B 2k (17.1828) - -
vV x 3 2 1.041% 0,5208 1.38760°
M xS 2 1.5611 , 0.7805 P 0799NS
VxH xS 2 0.72b4 0.3622 0.9650"°
vV x N 2 0.7164 0.3582 a.9544N°
Mox N 2 5.9385 2.9693 7.91185/
Vv X M XN 2 0.1979 0.0990 0.0263"°
VxS X 4 5. 5863 C.8L56 2.2557"
Wox S X 4 2.5021 0.6255 1.6666"°
VXMXS XY L 1.1206 0.28302 0.7466">
grror (b) 32 12.009% 0. 373% -
Total 71 320,4572 - -

1/ . s .. .
—/Slgnlflcance at 1% devel.

2/

Z/gignificance at 5% level.

cvia) e it3%

1

cv(b) =

na



1) Plenting methods M.

Aroaused a heed
diameter of 7.60 cm whish was bigger tian M, (doublc rowg/bidge) with
£.10 cm {Tablz 8).

?) Spacing: A head size of 8.26 on vas obtained from spacing
6.25 cn hetweon plantes, while swmeliler hends were arcedaced by spacings
12.5 e and 2% en respecstively {Table 8).

Z) Hitrogen application at 160 s ¥/ he. produced the biggest head
of 8,456 c¢m while thosa 2t 5C and 0 kg T/u@ produzcd smaller heads

{Table 3},

4} Interaction:

First order:

Interactions batween spacing and niirogon rato were signifi-

cant different except *hosn betwaon S.No and SnN.O

I 35

SN, arnd
el _/' ~
- ’ -
8417160 (Teble 8).
Some interacti~ng 3ntween pianiing mctied and nitrogen rate
demonsirated statistical differcncs 5~ Zar as size of head was

concerned {Table 8).

(v) Plant height

The analysis of variance (Table S} chows that varisly, planting
method, spacing, nitrogen raic and mest o7 “Sho- interaciions were
statistically significant differcnt. Data on plant height as influenced

by these treatment combinatinsns ars giver Ir Takic 1€,

1) Veriety: Vl (Saratovskij) was 151.57 oo hipgh and significantly
higher then V, (Sunfols) with 107.4C on hi igh.

g Flanting nethod: W uced a plent

(single ow/f dge) o g
h {@ouble rows/

cd
height of 1%6.22 cm whieh was sigrpificantly higher than M
ridge) with 122,76 cm high.
3 Spacing: S, {12.%5 2m hotween p-enits, gavce the highest plant.
P > g9 & P

S1 and S3 gained the samn h2ighs, howavor S, S2nd2d 4o Do higher than
S

1.
L) Nitrogen ratoe p“oiuc"i significar’ AZffamanang anong treatment
combinations, Alco gave ko lighesd plant szirg Inliowed by N50 and No
respectively,

25



TABLE 8. SIZFE CF UEAD OF SARATCVSKIJ AND SUMFCLA AT LEVELS CF PLANTING HETHOD, SPACING,
AND NITRCGENCUS FERTILIZER

(in centimetre)

Variety Planting ) ' Aversge
methcd (M) N0+N50+Nloo
vy Wy 5, 6,16 9.62 | 11,95 9.30
(Saratovskij) (vlmlslmo) (melsleo) (vlmlslylog) (V1M151)
S, L,7% 8.10 9,52 7045
(vlmlszwo) (VlmlS?NBO) (vlylsgmloo) (vlmlsa)
S3 4,86 6.8% 8.22 6.64
(leISBNO) (VlMlSBNSO) (lelszmloo) (lelS5)
" hverage 5.2k 8.5 9.0 70
(Sl+52+sa> (vlmlwo) (V1M1N5o) (vlmlylgs) (vlml)
M, cN 5.51 7.64 3,98 ?.28
(V1M251N0) (VlMESlNSO) (VlﬂgslNloo) (V1M251>
s, 3,74 5.99 757 5.77
(v, #_S Kod (Vw8 M) (VSN o) (vus,)
S3 Lo1h 5.5% 5,10 o 5.26
(vlmzsanO) (vlmeszwso) (vimgsznloo)' (ylmsz)
rverage 14 Lo €.59 745 "—.m'().lO
(sl+52+53> (V1M2No) (V1M2N50) (vlmewloo) (V1M2>
Average 5, | 5.83 8.7% 10.%1 8.19
1 +M, (vlslmo) (VlslNSO) (vls NLOO) (vlsl)
S, L, 24 7.05 8.55 6.61
(V,8,N0) ERPLENY (V4S50 00” (vy8,)
S5 4,50 6.18 7.16 v 5.95
(ViS5Ne)  (Vy8,N.0) (V5,0 ) (V385
Average 4.86 732 8.68 6.95
(5145,%85) (¥ No) SELETY %007 vy



TABLE 8, Continued.

Variety Planting Spacing ~ Nitrogen (%g/ha) (N>_ Average
method (M) (s) No NSO ¥ oo No+N50+NlOO
v, My S, 5.82 10,09 Z1l.24 9.05
(Sunfola) (V2M151No) (V2M151N50) (VngslNloo <V2M151)
s, 6.05 747 8,34 7.29
(V2M182No) (VeMlssto) (veMlsgN100 (V2MISQ)
Sy 3,73 6.09 7.73 5.85
(VM SsNe) (Vs ) (Vs N o NPULPY
wﬁX;erage 5.20 7.88 G.10 7.40
(51+52+Sa) (VZMlNo) (V2M1N50) <V2M1N100) (Vng)
M 5, 5.62 ?7.31 2.25 7.39
(V2M2SlNo} (veMgslwso) (vgmnslwloo (vzmgsl)
s, 4,55 6.28 5.84 5.89
(vemzszwo) (V2M252N50) (vzm,,solxloo (V2M 52)
Sy 3.39 5.52 5.04 4.o8
(V2M253No) (V2M253N50) (VQMZSBNlOO (vzmgsa)
Average k.52 6.37 7.%8 6.09 h
(51+52+53) (V2M2No) (V2M2N50) (VemgNloo) (V2M2)
Average Sl 5.72 8.70 10.25 12,34
M1+M2 (V251N°> <v231N50> (vgslﬁloo) (vesl)
s, 5.30 6.88 7.59 9.89
(V282No) (V2S2N50) (V252Nloo) <V252)
S 3.56 5.81 6.8 8.13
(V235No) (V253N50) (vzsleoo) (v253)
Average 4.86 7.13 8.24 10.12
(51+52+53) ‘(V2N°) (V2N5O) (valOO) (v2)




TABLE 8. Continucd.
wethod (M) (s} No NO+N50+NIOO
Vi, M, S, 5.98 2.96 11.60 9.18
(mlslmo) (mlslwso) (M151N100> (Mlsl)
82 5.%9 779 8.93 737
(MlszNo) (Mlsamso) (MLS?NloO) (Mlse)
S% L.30 6,40 7,028 6.25
(LISBNO) (M185N50) (W 31'100) (MlSB)
" hverage 5.22 807 9.0 7.60
(51*32+53) (MlNo) (M1N50> (mlwloo, (Ml)
¥, s; 557 7043 8,97 7.34
(MaslNo) <mestso> {mz5lﬁ100) (MQSl)
52 4,15 6,14 5.83
(M252No) (M252NSQ) fwzsa)
S, 3.77 5.5% 5,07 5.12
(MZSBNO) (w255N50; (ﬁ?€5H100) (m253)
) Aver;ge 4,50 6,33 Tolt2 6.10
(51+52+Ss> (MgNo) (H2N5O) (M,hlGO' (Mg)
M+ s, 5.78 8.72 10,29 8.26
(s, %o) (5,00 CHNY (s
s, L 77 6.97 8.07 6.60
(s, red PP (8,50 52 (55
s3 4,0k 6.00 7.05 5.69
(SBNC, (SBNSj) (S;Nloo) (SB)
“;verage 4,86 723 ;:%6 6.85
(Sl+52+53) (No) (N5C> (NJOO)




TABLE 8. Continued,

LSD for means of planting method at

L5D for means of spacing or nitrogen rate at

LSD for 2ll means of spacing x nitrogen rate at

LSD for all means of planting method x nitrogen rate at

vl
N2

-
-

—
e

level

level

. level

level

level

level

level

level

O. 474
0.870

0.3%61

0,487

0.627
0.824

1.613
2.173%



TABLE 9. ANALYSIS OF

VARIANCE OF

PLANT HEIGHT

Source of variation SS ki F
Block 1 40,35 b0 .55 0.857
Main plot (A) 7 (38933.49) - -

variety (V) 1 35125.75 35125.75 2u5. 906
Planting method () 1 3262.98 32672.98 69.2923/
VX H 1 363,15 563,15 7.712N°
Error {(a) 3 141.26 7,08 -
Subplot {(B) 8 (41076.58) - ~
Spacing (S) 2 99.94 49,97 6,260t
Nitrogen (1) 2 LOOuU2.52 20021 , 2% 2508.9503/
S x N 4 934,12 133.5% 16,7535
A x B 24 (6028.62) - -
Vv x S 2 7he L3 374 .20 u6.8953/
M ox S 2 5,43 %, 5y 0.420">
VxMNxS 2 11.65% 5,83 0.7:1"°
vV X N 2 203%3,22 1116.61 139.9265/
BoX N 2 blip,17 221.09 27.7o6i/
VX WX N > 234,07 117,08 14,667
VxS xN 4 1272.90 315.2% 39.8783/
¥ x 5 x N 4 985,14 2h6, 20 30563/
Vx M x S x N 4 9L, 21 23.55 2.9512/
Error (b) 32 255.%3 798 -
Total 71 §629L .02 - -

1/

='significance at

2/

Z'significonce at

1% level.
5% level.

cv(a)
cv(b)

1t
N
O
59



TABLE 10,
AND NITROGENOUS FERTILIZER

(in centimetre)

’

PLANT HEIGHT OF SARATOVSKIJ AND SUNFOLA AT LEVELS OF PLANTING METHOD, SPACING,

Variety Planting Spacing Nitrcgen (kg/he) (N) Average
mathod (M) (s) No NSO NlOO N01N50+N100
v, My sl 116.05 161.75 185.50 154,43
(VMyS;No) (VM8 N ) (VoM S, N, ) (Vym8))
S, 102,05 190.05 198,45 163.52
(V M S H0) (VoM S, ) VSN 00) (v MiS )
Sy 129,30 173.00 188.80 163,70
(VlMlSBNo) (VlMlSBNSO) (lelsaNloo) (lelsa)
Average 115.80 174.93 190.92 160.55‘~
(81*82*55) (vlmlNo) (vlmleo) (vlmlmloo) <(lel)
M, s, 118.75 131,15 162,35 137.42
(VlMESlNo) (V1M231N50) (vlngslnloo) (vlmzsl)
5, 102.55 152.20 182,30 145,68
(V1M252No) (V1M252N50) (V1M252Nloo) (vlmgsz)
S5 104,10 157.95 172,00 144,68
(V1M253N°) (V1M283N50) (Vlesleéo) (vlm233)
hverage 108,47 147.10 172,22 142,59
(sl+52+s3) '(V1M2N°) (VIMZNSO) (V1M2Nloo) (V1M2)
Average S1 117.40 146,45 1732.93 145,93
M1+M2 (vlslwo) (vlsleo) (vlslnloo) (vlsl)
s, 102.30 171,13 190,38 154.60
(VySpNe)  (vys N  (vys,m o) (vys,)
Sy 116,70 165.48 180.40 154,19
(ViSgh0)  (VySyNg ) (s, ) (V385
iverage 112,13 161.02 181,57 151.57
(S1+52*55) (v1No) (Vleo) (VlNlUO) (vl)




TABLE 10. Continued,
. » P.:L:mzlng S;;icing th;;;.gfzn k;g"/l';':’ (83 Average
Variety _—
netrhiod (M) (s) Mo Nio HlC’J N0+N50+Nloo
vy Wy S, 84,10 121.35 142,00 115,12
(szlslwo) (vgmlslmsoj <V2M151N100) (vgmlsl)
5, 87,70 119.20 127,00 111.3%0
- (vgmlsZNo) (szlegwbo) (vgw]s plOO) (vzmlsz)
5, 90.85 112,80 121.95 108,52
(VQMISBNO) <V2M153N50) (v:”JS;'loo’ (VEMlsB)
Average 87.55% - 117.78 13¢.32 ‘11';88 )
(51*S2+55) (V2M1No) <V2M1Nso) (v_w}n_gq) (vzml)
K, g, 81.55 107,00 128.05 105,53
(VoS ) (VS W) (VR8T o) (v ,8,)
s, 82.15 101.85 127.50 103.87
(vzmgsgwo) (V2M252N5O) (vgnasb‘lob) (V2M252)
Sy 74,05 108,70 115.25 99.33
(vzmesawo) (V2M253N50) (v?mQSGJlGO) (V2M253)
Average 79.25 105.565 L’C\- lO;.-‘;;LM
(51+52+53) (V2M2No) (V2M2N5O) (V2?2N1063 (V2M2)
Average S1 82.83 114,18 135,03 110.68
M1+M2 (v2slNo} (vzslw50) (Vg’"“loo' (stl)
S, 84,93 110.5% 187,30 107.59
(V8,10) (V38,0500 (V850 00 (v82)
Sy 82.45 110.75 158,60 103.93
(v253N03 <v255w50) (v2saﬁloa> (V253)
_m;;erage~»_—« 83,40 111.82 126,94 16;:;8”
(51+Sz*53) (VQNO) (VQNSO) <"2N103> (v2)
oo

e



TABLE 10. Continucd,

Variety Plarting Spacing Nitrogen (kg/ha) (N) Averege
method (M) (s) No NSO ¥ 00 No+N50+NlOO
ViV, M s, 100,08 141,55 163,75 135.13
(MlslNo) (MlSlNSO) (MlSlNloo) (Mlsl)
s, 94,88 154,63 162,73 137,41
(MlszNo) <M152N50) (MlsleOO) (Mlsz)
Sy 110.08 142,90 155,38 1%6.12
(MISBNO) (Mls3nso} (MISBNIOO) (Mls3)
Average 101.68 146,36 160.62 136,22
(sl+s2+s3) (Mlﬂo) (MlNSO) <M1Nloo) (“1)
i, s, 100.15 119,08 145,20 121.48
(MQSlNo) (Mesleo) (Mzslmloo) (Mgsl)
s, 92.35 127.03 154,95 124,78
(M232No) ) (Massto) (Mzsgﬁloo) (MZS2)
S5 89.08 133,32 143,63 122,01
(MzssNo) (MasBNso) (MESBNIOO) (Mzsa)
Average 93.86 126.48 147,93 122.76
(sl+52+53) (M2No) (MZNSO) (mzwloo) (M2)
M +N £ 100.12 130.32 154,48 128,31
(8,N0) O (1% 00 (sy)
S, 93,62 140.83 158,84 131.10
(8,No) (SN ) (8,8 57 (s))
S5 99.58 138.11 149,50 129.06
(S5%0) (S3N50) (S4¥1 60 (55
Average 97.77 136,42 154,27 129.49
(51*52*53) (No) (NSO) (Nloo)

(S
=



TABLE 10, Continued.

LSD for means of variety or plainting method at 5% luvel = 5.155
14 icvel = 9.462

LSD for means ¢ . ng or nitrogen rate at 5% ilevel = 1.674
"% iavel = 2.255

LED for means of spzeing X nitrogen rate at 5% level = 2.655
1% level = 3.575

LSD for neans of variety x spacing or —aristy x nitrogoen

rate or method x nitrogen rate at 5% level = 2.348
1% Llovel = 3,163

LSD for means of varisty x method x nitrogen rate at 5% Llavel = 3,328
1% level = L, Lg%

LSD for means of variety x spacing x nitrogen rate or

method x spacing % nitrogen ~ate a% 5% levael = L. osh
L% = 5.500

LSD for means of voriety x method 7 specing X nitrogen

rate at 55 level = 2.655
17 Level = 3.575



5) Interaction:

Interactions between spacing and nitrogen rate showed statis-

tical difference, exzcept that between SlNo and SENO {Table 9).

Interactions between variety and spacing were significant
lifferent excent that between VISP and V183 {(Tabie 9).

Interactions bhetween variety and nitrogen rate alsc showed
sigrificant difference {Takle §).

Irteractions teitween planting rethod and zitrogen rate were

3¢ sipgnif + + thet het BN
g¢ sipgnificant different excernt that hHeitween nlhso and Ln 160

Table 9 shows that interactions between variety, planting
riethod, =nd nitrogen rate were significant except those between

V1M1N50 and vlhﬁNJg@9 VlMiNo and VZ“I”*Q

Table G further indicates that interacticns between planting
method, spaeing, and nitrogen rate can be seen in certain treatment

combinsgstions,

Third order:

Interactions between variety, pnlanting method, spacing, and

nitrogen rate mostly gained significant difference.

(vi) Hitrogen percentage at blooming stage

The analysis of variance which is given in Table 11 shows signifi-
cant difference only on variety, nitrogen rate, interactions between
spacing and nitrogen rate, and between variety and nitrogen rate.

Tabhle 12 presents the data on nitrogen percentage.
1} Variety: Vo {Suﬁfela) had 1.3%5% nitregen in plant at blooming
stage while V, {Sarctevskii) had 0,9%%.
2) Nitrogen rate produced significant differences among treatments.
NlOO gave the highest nitrogen in plant, N50 and No were the runners-up
respectively,
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TABLE 11.

ANALYSTZ OF VARIANCE

OoF

NITROGEN PERCENTAGE

AT BLOCCMING ¢

Source of veriation ar SS MSs F
Block 1 0.0078 0.0078 o.7u29Ns
Main piot (&) 3 (%.1871) - -

Variety (V) 1 3.1458 3.1458 299.6oool
Planting wethed (M) 1 0.0086 0.0086 0.8190NS
VXM 1 0.0933 0.0933 8.8857"
Error (a) 3 0.0316 0.0105 -
Subplot (B) 8 (3.0637) - -
Spreing (5 2 0.0265 0.0123 ('}.8565NS
Nitrogen (1) C.R324 1.4162 89.0692i/
S x k 0.20k48 0.0512 3.22013/
A x B 24 (0.8508) - -
V x$S 2 0.0262 0.0131 0.8239NS
M % 3 2 0.0956 0.0478 3 0063NS
Vxidxs 2 0.0214 0.0107 0.6750"°
Vx N 2 0.4257 0.21.29 15.38953/
Mx N 2 0.0938 0.0469 2.9497"°
VxM¥xN 2 0.0L45 G.022% 1.4025"8
VxS xH 4 0.0247 0.0062 0.5599NS
Mx S x N 4 0.0647 0.0162 1.0189"°
Vv xMx & xN 4 0.0542 0.01%06 0.3553">
Error (b) 32 0.5099 0.015¢ -
Total 71 7.7115 - -
1/

=/gignificance 2t 1% level.
2/ s s o
=" Significance 2t 5% level.

cv(=)
cv(p)

9.C%

o
<

it

11.05%;

&

&



TABLE 12. NITROGEF PERCENTAGE AT BLOCMING STAGE OF SARATOVSKIJ AND SUNFOLA AT LEVELS OF
PLANTING METHOD, SPACING, AND NITROGENOUS FERTILIZER

. Pianting Spacing Nitrogen (kg/he) (N) Average
Variety e e e e e e e e+ e
nethod (W) (s) No NBO NlOG N0+NSO+N100
vy iy sy 0.62 0.91 1.06 0.9%
(vlmlslmo) (vlwlslw5o) (vlmlslNlOO) (vlmlsl)
s, 0.77 0.81 1.19 0.92
(vlmls2wo) (V1M182N50> (vlmlsgwloo) (lelSZ)
Sy 0.75 0.80 0436 0.80
(VlMlSBNo) (V1M135N50) (V1M153N100> (vlmlsa)
_ Average 0.78 0.84 - 1.0k 0.88
(sl+sz+s3) (VIMINO) (V1M1N50> (lelwlOO) (leI)
W, s, 0.77 0.87 1.15 0.93
(V1M2SlNc) (V1M251N50> (vlmgslwlOO) (vlkgsl)
52 0.83 G.92 1.36 1.04
(V1M252N°> (V1M2S2NSO) <V1M252N100) (vlmgsz)
S, 0.85 0.98 1.09 0.97
(VyMoS,N0) (VN8N ) (VdS,t, o) (VHS,)
w_f.verage 0.82 0.293 1.20 o 0.98 o
‘(51+S2+SS) (v M, N0) (VN0 (VMK 50 (v M)
Average Sl .80 0.89 1.11 0.93
M1+M2 (VlSINo) (vlSlNSO) (vlslwloo) (vlsl)
S, 0.80 0.87 1.28 0.98
(VS 000 (VySplig) (Vi8N (o) (v;s,)
S, 0.80 0.89 C.98 0.89
(VlSBNo) (VlSSNSO) (V133N100) (vlsa)
Average 0.80 0.88 1.12 0.93
(81+5,+55) (v o) (VyNgp) (V18 50 (vy)




TABLE 12. Continued.

Varioty Pianting Spacing . ?Ejfaéen (ké/ha{ () _ avernge
method (M) (s No Mo M o0 No+N. +N)
v, My Sy 1.13 1.9 1e71 CoaGb1
(vemlslwc) (vgmlslxsg) (vgmlslﬁloo) (v?Mlsl)
S, 1.06 1.29 1.85 1.40
) (V2M152No? (V2M182N50) (V2M152N100) (vzmls2
Sy 1,09 1.41 1,43 1.31
(V2M155N0> (VQMISENBO) (V?M153Nloe) (V2M183>
MAA;;;ﬁge 1.09 - 1.§€ h 1.67 1.37
(51+82+55) (VZMlNo) (V2M1N5U) (V2M1Nloo) (Vng)
Y, 5, 0.92 1.38 1.64 1.31
(vamgsan) (VZMZSlNSO) (VQMESlNlOO) (VZMESl)
s, 0.92 1.37 1.29
(V2M282No, (V2M252N50) (VQM"SE)
S, 0.82 1.52 a7 1.35
(V2M253N°> (VEMESBNSO) (V2M2S3”100> (V2M2$3)
Average 0.89 1,42 1.6k 1.32 )
(sl+s2+83) (V2M2No) (VQMENBO) (nggleQJ (V2M2)
iverage 5, 1.03 1.39 1.68 1.37
MM (vaslmo) (V251N50) (stlNloo) <V251>
s, 0.99 1.33 1,72 1.35
(¥ ,8,M0) (V85N ) (V5820 g (V55,)
Sy 0.96 147 1.57 1.%2
(VSgN0)  (VSqlgy) (V3,0 0 (V,85)
Ave;;;e 0.99 140 1.06 1.5;<H
(Slf52+83) (V2Ho) (VENSO) (/2N10@) (Vg)

R
3

"

\



TABLE 12. Continued,

. Planting Spzcing Nitrogen (kg/ha) (W) Average
Variety — o
metnod (M) (s) No NSO Yoo N0+N50+Nloo
Vi, iy s, 0.98 1.15 135 1.17
(MlSiNo) (Mlslmso) (Mlslmloo) (mlsl)
52 0.92 1.05 1.53 1.17
(MlszNo) (Mlsgwso) (mlszwloo) (Mls2)
S, 0.92 1.11 1,13 1.06
' (MlsBNo) (M155N50) (M185N109) (MlSBD
Vm;«verage c.94 - l.:L.O 1.36 o -l.”13_-
(sl+52+53) (MlNo) (MINEO) (mlwloc) (Ml)
M, S, 0.85 1.13 1.h0 1.13
(MZSlNo) (M251”50> (Mzslwloo) (M2Sl)
s, 0.88 1.15 1,47 1,17
(M252No) (ﬁ,szwso) (quzthO) (MESE)
S G.83 1.25 1.40 1.16
" (M sphe) (SN0 (MS,5N, 000 (,85)
iverage 0.85 1.18 Ll.b42 1.15_-
<51+52+S3) (mzmo) (m2N50) (MgNlOU) (M2)
Average S1 0,92 lelh 1,40 1.15
RN (SlNo) (51N5O) (slmloo) (sl)
5, 0.90 1.10 1.50 1.17
(SZNO) (SZNSO) (SleoO) (52)
S3 0.88 1.18 1.28 1.11
(S4N0) (53500 (Saigp) (S5
Lverage 0.90 l.14 1.39 1,14
(sl+52+85) (No) (NSO) (Nloo)

Pl



TABLE 12, Ccntinued.

LSD for

LSD for

LSD for

LSD for

means of variety at

means of nitrogen rite at

211 means of spacing x nitrogen rate at

all means cof veriety x nitrogen rate at

Ch
(4]

C.076
0.140

0.076
0.1¢2

0.129
04173

0.106
C.lh3



7} Interactions:

Firagt order:

tornetion Telween snacing and

T «d ey D R
There anpesred o significant in Z

RIS Aot -

T o a 3
U31“5G homes o8 »31100

interactions between variety and nitrogen rate were gsignifi-

cant different except that between VlNo and V1N50'

-

The result of this study wvariously indicates better performance of
Saratovekii over Sunfcla as far as grain yield, good seed/head, 100 good
seed weight, size of head and plant height, are ccncerned. However,
Sunfcla accurmlated more nitrogen than did Saratcevekii. A conclusion
can be nmade, therefore, that Saratovskii was adaptable tc this envircn-
mental corndition,

Single row per ridge planting produced good seed/head, 100 good

1

seed weight, size of head and plant height beitier tharn double rows per
ridge planting. But these planting metheds did not influence the
accumtlation of nitrogen in plant, although double rows/ridge tended to
show more accurmlation than single row/ridge. It is significant that

if ridge planting is to be employed, double rows per ridge is productive,
P * 9 p =] Iy

Taking the spacing into censideration, the study indicated that
) 5

~

5.25% em between plants produced higher grain yield then wider spacing.
e

't is obvious that good seed weig-t/ﬁead, 180 gcod seed weight were
nereased by closer swnncing; this agrees well with Xlinov (1970).

e

kepasts (1966) reported that wider spacing encouraged large heads
unsuitable for mecharnization, since they mature and dry sleocwly. However,

in USSR, recormended spacing for seed crops was 50 x 40 en.

Mitrozen fertilization markedly influenced the grain yield,; good
seed/ﬁead, 100 good seed weight, size of head, plant height ard rnitrogen
percentage at blooming stage. £L1t the rate of 100C kg/ha the fertilizer
gave significant response cver those &t the rate of 50 kg/ha and nil,

However, it shoculd be ncted that the increnent of yield between the

41



econtrsl and 50 hg 1/ha plots was higher than that btetween 160 kg N/ha
o This indicates thut studies on fertilizer

8
1 be further conducted rricr 4o making recommendation.
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