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Effects of Plant Spacing on Light Interception,

Growth and Yield of Sunflower (Helianthus annuus L.)
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ABSTRACT

Plant spacing is an important factor affecting light interception, and consequently
affecting plant growth and yield. The objective of this experiment was to study the effect
of plant spacing on light interception, growth and yield of sunflower. The experiment was
carried out using split-plot in RCB with 3 replications. The main plot consisted of two
sunflower cultivars, Pacific 77 and Jumbo. The sub-plot consisted of three plant spacings
namely 75x15, 75x25, and 75x35 cm. The study was conducted in the experimental field
of Agronomy Department, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen
campus, Nakhon Pathom province during November 2007 to February 2008. It was found
that light interceptions were significantly different between the two sunflower cultivars and
among the three plant spacings. At 75x35 cm plant spacing, light intercepted by
sunflower plants was the highest causing the highest growth and development, especially
leaf number, leaf area and stem girth. Whereas at 75x15 cm plant spacing, light
intercepted was the lowest causing the greatest stem elongation and the smallest stem
girth, thus introducing the highest plant lodging percentage in both cultivars. Furthermore,
the resuits indicated that sunflower plants at 75x35 cm plant spacing had the largest
head and the highest stem, leaf, head, and seed dry weight in both cultivars while those
at 75x15 cm plant spacing had the smallest head and the lowest stem, leaf, head, and

seed dry weight. The results also suggested that at 75x35 cm plant spacing which gave
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the highest light interception, both
sunflower cultivars had the highest seed
weight per head and the highest yield. On
the other hand, the lowest light
interception was obtained at 75x15 ¢m
both sunflower cultivars had the lowest
seed weight per head and the lowest

yield.

Key words: plant spacing, light interception,

yield, sunflower, Helianthus annuus.
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Table 1. Effects of plant spacing on solar radiation interception at top, middle, and

bottom of the canopy of two sunflower cultivars at 9.00 h, 12.00 h, and 15.00 h

Interception Interception Interception
Treatment Time at 9.00 h Time at 12.00 h Time at 15.00 h
Top Middle Bottom Top Middle Bottom Top Middle Bottom
Cultivar Pacific77  831.11 B" 60.00 B 2333 A 156456 A 9555 B 4544 A 103800 A 5478 A 2600 A
) Jumbo 948.11 A 67.44 A 2444 A 1569.89 A 103.00 A 3966 B 94022 B 5756 A 2344 A
CV % 1.99 0.97 3.556 1.16 273 221 1.72 7.35 9.67

Plant spacing {cm) 75x15 840.66 b 4150 ¢ 1800c 155267 b 76.33 ¢ 3450 b 976.00 a 450¢c 2233¢

(S) 75x25 891.66 a 67.66 b 2316b 157333 a 10933 b 4483 a 996.50 a 5783b  2467D
75x35 936.50 a 8250 a 3050a 157567 a 11216 a 4833 a 99483 a 6516a 2716a
CV{(%) 4.03 570 295 0.63 1.65 7.43 1.62 6.60 4.57

Means in the same column under the same cultivar and spacing followed by the same

type of a common letter are not significantly different at the 5% level by LSD.
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Table 2. Effects of plant spacing on growth of two sunflower cultivars

Treatment Height at No of leaf Leaf area Leaf area Stem girth
flowering (cm) (cm?) index (LAI) (cm)
Cultivar Pacific 77 18257 B 2433 B 946527 A 524 A 834 B
(©) Jumbo 21284 A 2633 A 8.156.75 B 452 B 956 A
CV (%) 0.63 3.22 3.64 1.94 413
Plant spacing (cm)  75x15 20533 a"” 2366 b 613811 b 545 a 748 ¢
(S) 75x25 19690 b 2550 a 982751 a 524 a 895 b
75x35 19068 c 26.83 a 1046741 a 395 b 1041 a
CV % 1.29 3.83 6.94 7.23 482

Means in the same column under the same cultivar and spacing followed by the same

type of a common letter are not significantly different at the 5% level by LSD.

AINEIH ﬁifsuﬁi:ﬂ:ﬂgn 75 x 35 TN, & 2.6 Wasiduadurnan wWasidudsu
”mﬁﬁuﬁ’lum"wﬁqwﬁa 3.95 (Table 2) %y ﬁnﬁmaomum:ﬁ’uﬁizﬂ:ﬂgnﬁh\m WU
aoAARPINU Rawson WAYAmY (1984) i Wgnuaz Junarsrezlgnldujdniussn
FRNUIIURZ U optimum LAl = 35 - 50 Fefdnswasdaasifudduindufe fstes

2.5 FUINVBIAIAY AANNULANGTY Ugn 75x15 zu. resnuasTuiusuldie 77
agniddpddyneaia stniteaeiuiuay fuafifufdusndngonitwuganly Fod
szvivsruzign leswuddnlifiauines WoSlduasiuvindude 47.57 4422 % T8989
aviulvainiiuguldie 77 uaitszozdgn anfafiszuzilgn 75x25 uay 75x35 w. Wuj
75x35 7. faurnsesarsiulnaiignie ulifiduindunnndduiuddie 77 loawd
1041 vy dudiszazign 75x15 mu. fluna WaslBuRdURnAuAD 10.98 LA 2.28%
maaa"wﬁmﬁnﬁqwﬁa 7.48 THu. (Table 2) LLa:ﬁizﬂzﬁgn 75x35 BN vO9WuUfLUTAA
Maijid Waz Schneiter (1988) 318911 IAIN 77 ﬁLﬂﬂ%Lﬁuﬁﬁuﬁnéuﬁaﬂﬁq@ﬁa 1.65%
gammﬁumum:ﬁ’uﬁﬁﬂ%wa@iaLﬁumquﬁnmo (Table 3) u,a::iw:ﬁmm:ammmiﬁgn
Pa9dFuURT U SINMIMeasstLaneind mMunsTuRe fiszue 75x35 . uscasidl
sepzlgn 75x15 . FoflAMurUILUUTDY ma%l,ﬁuﬁﬁuﬁnﬁuﬁaﬂﬁqﬂ waTITaila
Wy nunz Tuflanugerossfiugeiign wsnzaNgaensgnnuas TuRediszerign
vilfsunsesardiuiiniign  isesinii 75x15 Bu. WarWufraenuns Suwudnwug
windulaludusngannmninseigsndi wila 77 fwefiduddudinduninniniug
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v oA

0147 FediasSiFudniswndnds 19.46%
(Table 3) B9n1sAmuasuinisasudiiu
fUgInIn ﬁizﬂ:ﬂgn 75x15 . Wagd
unpasEdiuldndign (Table 2) vilid du

Taiudeusouaswindslddnunin

Table 3. Effects of plant spacing on
stalk lodging (%) of two

sunflower cultivars

Plant Cultivar

spacing Pacific Mean

Jumbo

(cm) 77
75x15 4757 a 4422 a 4589 a
75x25 917 b 1098 b 10.08 b
75x35 165 ¢ 228 c 196 ¢
Mean 19.46 A 19.16 A

CV(%) 10.35

Means in the same column and row
followed by a small or block of a
common letter are not significantly

different at the 5% level by LSD.

3. nsRIuIAGN

3.1 wvueanAan 50% wWuINd
ANMALANANat NATEE AN NaDATENING
feug wazszviwssezlgn lapiugduld
warWufuddia 77 d9urutusanaan
5523 LAy 53.67 YU eNawy Lavluufas
sruzigniienynispennan 50% aglutie
54.50-55.33 Ju (Table 4) Saaaadaeiu
mimaawawﬁogﬁ (2546) AWUIIAIN

AUTBUURDIN TUE 19 2.29-5.96 /694,

196

1o

%38 3,664 - 9,536 diw/ls dSusanasnliuan
ssiulauiais 66 - 67 Yuwasign uedle
mwwumuuﬁﬁga%u FUIUTUBBNABDN
fluurlduanay faunuiuduizsgega
33.34 fiu/ms.u. (53344 fiu/ls) fTusanasn
63 Junavugn uaavinniwldaninnis
wivieailavense3uiulafsefuanamu
wiuAzgy seldnuasTusanaanisy a0
NSNAABNTBY Majid Lhes Schneiter (1988)
fwudnsuiuTusanaen @uiunaslagn
feszpriiniuasTudioarandings) fnnw
VUTLUUND 3.21-10.13 AU/A9.4. W30 5.
136-16208 swls (32,123-101, 311 siuaanens)

3.2 JUIAIUABN TUIAIUABNDDY
mumﬁuﬁs:ﬂ:ﬂgnmw wuWugIURE U
uazsrazgnildfiuiusson Sellndwasie
JUINIUABN ABTTEzUgn 75x35 BN. 289
Julil fauneeueeniilvgndiufuld
fip 77 Feflvunaaupanda 2610 . 898NN
ﬁaﬁizﬂ:ﬂgn 75x25 1. Wuguudim 77 uay
Wwuganldfauneaueenwintufa 21.47 ou.

3

uazfisrpzign 75x15 ou. Wugdnliifiouie

q

<l P

MUABNLANTIEA An 17.57 3. Felauiafen

k]

srurdan 75x35 ou. \Dusrerifizuieau
paninaifian uasiussariimunzanzasns

Ugnmumziu savasinPaiscozdan 75x25

A a

UH. LLa::ﬁ‘S:EJ:‘IJQn 75x15 ﬁN.L‘ﬂu'ﬁzU:’, b
& o &g M
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Table 4. Effects of plant spacings on

development of two sunflower

cultivars

Days to 50% Days to
Treatment flowering  maturity
(days) (days)
Cultivar Pacific 77 5367 B 8411 B
(©) Jumbo 5523 A 86.89 A

CV (%) 2.14 0.55
Plant spacing 75x15 5450 ¢’  85.00b

(cm)

(S) 75x25 55.00 b 85.67 a
75%x35 5533 a 8583 a

CV (%) 0.42 0.27

Means in the same column under the same
cultivar and spacing followed by the same
type of a common letter are not significantly
different at the 5% level by LSD.

fliaurnarunanais Feflruinaunende
21.71 War 21.23 7. (Table 5) LWAWANTT
VARD9I8d Smith (1978) Fevin1siuSey
Lﬁﬂumiﬂgnmumﬁuﬁi:ﬁuﬂizmﬂwm 1
2 aeiug 16un s1eWug CmsHAR 89 uay
CmsHAR 90 wuinmsugnanuvuIuiuis
A lFaumasnuazindnruIalng I1ulu
Uszpnnsfimanzansgazann 9,600 #u/ls
Folinandnmingoge

3.3 Jugnun dauuan1aiung
gifTzniNaIeiug uarsenineszergn

(4

Toewugdultiuazuddia 77 Sugnun 86.89

q

uaz 84.11 Ju uaziisresian 75x35 ou. i

Tugnuiuufigade 85.83 Ju waznszey

(% '
i a =

fITugnunduiigade 85.00

q

Ugn 75x15 .
YU (Table 4) Feapandpviun1maanszey
wﬁaw (2546) AwuidlpmnANNINLYY
#r vl unsTuuidatu eveinnnag
P2a9n71sundudeiladenisiaduidvle 1y
ﬁ’]({]Eﬂ‘ﬂ’]‘iLL@ZWJ’WN%ULL@ZLLN\‘IQ‘NaIﬁLﬁﬂ
NMIVIRUARY ﬂi:ﬁu’iﬁﬁmaanman 8379

WAALAZLASITY WARINNITNAasIil TR Y

3

=

U ﬂuﬁuﬁ:gnwaumiﬁ'} Faany Tulg9

3
q v
Wufanifinnssenaonuas Jugnunfideudig

a as = '

Tnddseiu FonuauLAndsasudnuine

4. MINUYY
4.1 dmwilnuiveesly Wilauuan

fgranuatNAdsdIANISRAATENINeaTY

Table 5. Effects of plant spacings on

head diameter (cm) of two

sunflower cultivars

Plant Cultivar

spacing Mean
(cm) Pacific 77 Jumbo
75x15 18.30 ¢ 1757 ¢ 1793 ¢
75x25 2147 b 2147 b 2147 b
75x35 2393 a 26.10 a 25.02 a
Mean 2123 A 21.71 A

CV(%) 5.15

Means in the same column and row
followed by a small or block of a
common letter are not significantly

different at the 5% level by LSD.
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Wug udfiannuandesendneszezlgn
Taufisves 75x35 o,  Aumtnuszesly
mnﬁqmﬁa 53.81 . iaammﬁaﬁswzﬂgn
75x25 7. fuaminudie 45.06 n.  uazi
srurdan 75x15 oy, fluhmiTnusiszasly
ﬁaﬂﬁqmﬁa 2558 n. (Table 6) warfiszey

Ugn 75x35 7. FANNAUILUUYDINDHINTN

I

fiszpzian 75x25 war 75x15 BU. FIEINA
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s M EN
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danujdniuisin sefidndwadauinidn

wieradfu Aafisrazian 75x35 W, 189
Wugdnly Sumidinudszessiusinnitiug

9

wBdA 77 FeuviinuArnefuAd 107.30

n. sevausnAeiiszezlgn 75x25 uay 75x15
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a ©

NIt UMIT N U a9 diu
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BN MURTURUS
annIuGLUBRA 77 Fedhwminuvieneetiu
fin 8862 LAy 5347 N. LLazﬁﬁzﬂzﬂgn 75x
15 ox. Wufuddia 77 fiiwiinuenaedu

Hpufigadn 5042 n. Falaupasng 3 seee
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Ugn wudifiszerlan 75x35 . Wuseee
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Table 6. Effects of plant spacings on
leaf dry weight (g) and 100
seed weight (g) of two

sunflower cultivars

Leaf of dry 100 seed

Treatment weight (g) weight (g)
Cultivar Pacific 77 493 B 4223 A
(C) Jumbo 562 A 4073 A
CV % 3.28 4.41
Plant
spacing (cm) 75x15 457 ¢ 2558 ¢
(S) 75x25 522 b 4506 b
75%35 6.04 a 5381 a
CV % 8.32 4.95

Means in the same column under the
same cultivar and spacing followed by the
same type of a common letter are not
significantly different at the 5% level by
LSD.

Lﬂui:ﬂzﬁ\lﬂmmmmaamiﬂgnmumzi’u
warWufrosniuns TunwydnWufanlid
‘fmﬂ’nuﬁwaaﬁumnn'jwﬁ’uﬁjuﬂﬁﬂﬂ 77
Fafhminuvisrassiude 83.13 n. (Table 7)
AOAPRENAUNMINARDITEY Majid WaE Schneiter
(1988) FowudeemumunuiuRssivgn
Ltﬁwmﬁugani'}mumi’uﬁﬂgnﬁi:ﬁumm
vunuiuings viaflszuzgniiBaiusnn

4.3 Vmdnu¥erasaannIuAz iy
wazszpzugniiujdniuisan deildniwasie
vdnuvisaasaen ﬁaﬁizﬂ:ﬂgn 75%35 .
ppsiuiINlTuasmuas Tuiusudia 77 &

Twinuiseenenfindlfseiufe 18077 uay
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Table 7. Effects of plant spacings on
stem dry weight (g) of two

sunflower cultivars

Plant Cultivar

spacing Mean
(cm) Pacific 77 Jumbo
75x15 5042 ¢ 5347 ¢ 5195¢
75x25 7178 b 8862b 80200b
75x35 88.26 a 107.30 a 97.78 a
Mean 70.16 B 83.13 A

CV(%]) 8.75

Means in the same column and row
followed by a small or block of a
common letter are not significantly

different at the 5% level by LSD.

Table 8. Effects of plant spacings on
head dry weight (g) of two

sunflower cultivars

Plant Cultivar

spacing Mean
(cm) Pacific 77 Jumbo
75x15 102.71 ¢ 7779 ¢ 90.25 ¢
75%x25 12827 b 11621b 12224 b
75x35 18043 a 180.77a 180.60 a

Mean 13714 A 12492 B
CV(%) 7.28

Means in the same column and row
followed by a small or block of a
common letter are not significantly

different at the 5% level by LSD.

180.43 1. iaaaamﬁaﬁizu:ﬂgn 75x25 BU.
Wuiuudia 77 fiminusevasnsnuinnin
Wil Fethbwminueresnanie 12827 .
LLa:ﬁi:ﬂ:ﬂgn 75x15 BU. W’uﬁ:é’uiﬁﬁﬁmﬁ’n
wiswasaentiouiigade 77.79 n. delaniads
W 3 Jeezign Wudﬂﬁiw:ﬂgn 75x35 .
Lﬂuizﬂ:ﬁﬁﬁmﬁnLLﬁwaoﬂanmnﬁqm LAY
Lﬂuizﬂ:ﬁmm:amaamiﬂgnmumi’u
mmw'lﬁaﬁi:ﬂ:ﬂgn 75x25 BN, WAl
szzilgn 75x15 wu. Seduszasiifivmin
uwivsasssantioefign uazifuszoziliman:
aN299n17UgNMIUATY  uRrWudey
yuss Funuiwiufudsiie 77 flmidnui
yasmanIInn LNl Bethimiinutienas
AaNAD 137.14 n. (Table 8) 1fla9a1nnI3
ﬂgnﬁizﬂ:ﬂgmmu Tiian1sunsuetlage
senaldaurnauaeniiiniign Fefluals

dminudssasaanipafigasd e

5. WAHAALALAIALSENOUVANNANAR

5.1 vwinwaa 100 wWaa 4A7
uanaNagAds AN EiATEnINEY
wufuazsvezian laswufdnliuasiuguyd
fin 77 Sbhwin 100 wieRe 562 uay 4.93
n. AINRIGY LLazﬁizﬂ:ﬂgn 75x35 N, H
din 100 win gefigade 604 n. dawid
sepzign 75x15 B, Fhwnin 100 Wi i
ﬁ'qmﬁa 457 n. (Table 6) Laz&@pAAADIAL
NINANENTDY Rizzardi way Kffel (1995) i

WUIITIUIULNAAGDTRADN WasUINITN
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Table 9. Effects of plant spacings on

seed weight (g/head) of two

Table 10. Effects of plant spacings on

yield (kg/rai) of two sunflower

sunflower cultivars cultivars
Plant Cultivar Plant Cultivar
spacing . J Mean spacing - Mean
(cm) Pacific 77 umbo (cm) Pacific 77 Jumbo
75x15 3038 ¢ 4277 ¢ 36,57 ¢ 75x15 22654 ¢ 339B85c 28309c
75x25 60.10 b 5299 b 56.20 b 75%x25 46588 b 39729b 43159 b
Mean 5856 A 5477 B Mean 399.65 A 382.00 A

CV(%)  18.22

Means in the same column followed by a
common letter are not significantly

different at the 5% level by LSD.

1,000 WAA FIgATIANTUILHUNURE TY

-~

4.800 ¢iu/ls (30,000 Fu/tannns) wasidl
mm'ﬁmuuuLﬁuﬁuﬁ%aﬁi:ﬂ:ﬂgnﬁ%ﬁu
NINTL TUIUNEARETaRDN LAY LN
1,000 LHARIZAARY

5.2 YMUNWNANRDABN HAINLAN

=
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75x35 War 75x25 B, Wujuddia 77 4
vhwiinudasaaenanniwiugauls Sefmmin
\WARFaABNAD 8521 UAT 60.10 N. MU
wazfiszozlgn 75x15 ow. Wuguldia 77 4
ihminwdaseasntosfigads 30.38 n. 3

Inzndeviv 3 szpzugn wodifiszerdgn 75x

L3
° a
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fgn LLa:Lﬂui:ﬂ:ﬁmmmmaamiﬂgn

MURLTU iﬂﬁadﬂﬂﬁﬂﬁitﬂtﬂgﬂ 75x25 TH.

200

CV(%) 2.58

Means in the same column followed by a
common letter are not significantly

different at the 5% level by LSD.
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(Zaffaroni and Schneiter, 1991)
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UQn 75x35 WAz 75x25 BN, 1ENWuUfuUBAA
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