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Summary

This study was carried out investigate the influence on different of
planting density and phosphate rate. Two pea cultivars, 'Cheju local
pea’ and 'Sparkle’, were planted on 3 March at Cheju at 5 plant
densities(10x10,  15x15, 20x20, 25x25, 30x30cm) and 5
phosphate rates(0, 5, 10, 15, 20kg/10a) to determine the optimum

plant population and phosphate fertilization rate.
The obtained results are summarized as follows;

1. The effects of planting density on growth, forage yield in pea

1) Days to flowering decreased as planting density was increased.
Days to flowering of Cheju local pea was greater than Sparkle that
of.

2) The broader planting density, the higher plant height. Cheju local
pea was taller than Sparkle.

3) As planting density increased, stem diameter and number of nodes
per plant of two cultivars increased.

4) Fresh forage vyields of Cheju local pea (3,585kg/10a) and



Sparkle( 3,787kg/10a) were greatest at 10x10cm planting.
5) Plant height for each cultivar was positively correlated with fresh

forage yield.

2. The effects of phosphate rate on growth, forage yield in pea

1) Days to flowering increased as phosphate rate was increased. Days
to flowering of Cheju local pea was earlier than that of Sparkle.

2) The more phosphate rate, the higher plant height. Plant height of
cultivar Cheju local pea was taller than of Sparkle.

3) As phosphate rate was increased, stem diameter and number of
nodes per plant of two cultivars increased.

4) Fresh forage yield of two cultivars linearly increased as phosphate
rate was increased from 0 to 20kg/10a.

5) Plant height for each cultivar was positively correlated with fresh

forage yield.
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Tabel 1. Chemical properties of experimental soil before cropping.

PH Organic Available Exchangeable cation(cmol’/kg) EC
(1:5) matter P20s5 (mS/cm)
: mS/cm
(%) me/kg Ca Mg K
5.2 1.78 269.3 5.17 2.44 0.85 0.127

sl el | & 29 249

Table 2. Maximum, minimum and mean of air temperature, humidity and

precipitation during the experiment period in Cheju.

Temperature(C) Humidity Sunshine Precipitation
Month -

max. min. mean (%) (hour) (mm)

E 13.0 7.5 10.2 80.6 48.3 14.1

Mar. M 12.9 5.9 9.8 78.7 61.5 63.8
L 16.4 5.4 9.5 82.5 53.3 32.5

E 16.6 10.8 13.6 92.7 25.4 14.0

Apr. M 20.2 12.5 16.0 91.3 60.8 34.1
L 22.7 15.3 18.6 93.2 54.7 21.2

E 15.8 15.8 19.0 85.7 43.4 15.4

May M 14.6 14.6 17.3 86.4 35.9 96.5
L 16.4 16.4 20.2 67.6 100.8 1.0

% K Early, M : Middle, L : Late
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Table 3. Growth characters of soiling pea as affected by planting density

Planting Days to Plant Stem No. of Fresh
Cultivar density flowering height diameter nodes forage yield

(cm) (cm) (cm) /plant (kg/10a)

Cheju local 10x10 68 106.2 2.0 14.4 3585
pea 15x15 67 103.8 2.1 17.0 2380
20%20 66 97.7 2.4 17.6 1914

25%25 65 93.7 2.5 19.0 1642

30%30 65 92.5 2.7 19.7 1483

Mean 66.2 98.8 2.3 17.5 2201

Sparkle 10x10 75 65.7 2.1 15.0 3787
15x15 71 59.2 2.4 15.5 2547

20%20 71 59.1 2.8 16.3 2070

25%25 71 55.9 2.8 17.9 1660

30x30 72 53.8 3.0 19.5 1507

Mean 72.0 60.0 2.5 16.2 2314

Mean 10x10 71.5 85.9 2.1 14.7 3686
15x15 69.0 81.5 2.3 16.3 2463

20%x20 68.5 78.4 2.6 17.0 1992

25%25 68.0 74.8 2.7 18.5 1651

30x30 68.5 3= Y e 19.6 1495

LSD(5%) @ 1.24 4.78 0.16 2.22 184.1
LSD(6%) @ 0.99 3.51 0.10 0.81 81.79
LSD(5%) @ NS NS NS 1.81 NS
LSD(5%) @ NS NS NS 2.56 NS

D Between planting density means

@ Between cultivar means

@ Between cultivar means for the same planting density

@ Between planting density means for the same or different cultivar

FHIE7EA O] B FhEEE7 T Sol el whet Wb = ol ar, dnfdel
& Pt s PEINERBE T Sparkle Btk 597 &= Wit}

HAHEERE] e FERES afE P 10x10cmellA 85.9¢cm, 20%20cmellA]
78.4cm, 30x30cmelA 73.2cm=  HAEpiHErE Wl Hol wel = mfEe] s

L Folx| = fne| . ShfEE = PN BT 7 Sparkle B oF Z Ao}
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¢ Cheju local pea B Sparkle
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%@ 2000 -
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Planting density(cm)

Fig. 1. Change of fresh yield at different planting density.
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Table 4. Correlation coefficients among the agronomic characters as affects on the

planting density(Cheju local pea)

Days to Plant Stem No. of
Characters . ) .
flowering height diameter nodes
Plant height 0.947*
Stem diameter -0.974** -0.984**
No. of nodes -0.956* -0.944* 0.932*
Fresh yield per 10a 0.9467* 0.923* -0.903* -0.992**

¥ ** . Significant at 5% and 1% probability levels, respectively

Table 5. Correlation coefficients among the agronomic characters as affects on

the planting density(Sparkle)

Days to Plant Stem No. of
Character . . .
flowering height diameter nodes
Plant height 0.526
Stem diameter -0.404 -0.923*
No. of nodes -0.090 -0.893* 0.877
Fresh yield per 10a 0.561 0.975** -0.965"* -0.845

¥ **: Significant at 5% and 1% probability levels, respectively

_14_
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Table 6. Prediction equations of agronomic characters due to different planting

density in pea

Cultivar Inde.pendent Delf)endent Regression equations F-value
variable(X) variable(Y)

Cheju local Days to flowering  Stem diameter Y**= 18.684-0.246X 55.85
pea Days to flowering Plant height Y**= -205.156+4.591X  129.07
Days to flowering No. of nodes Y**= 119.176-1.535X 52.06

Days to flowering Fresh yield(10a) Y* = -38916-621.10X 33.66

Plant height Stem diameter Y**= 6.964-0.046X 91.13

Plant height No. of nodes Y* = 49.231-0.320X 24.41

Plant height Fresh yield(10a) =~ Y* = -10476+128.33X 16.41

Stem diameter No. of nodes Y* = 1.949+6.662X 7.94

No. of nodes Fresh yield(10a) Y**= 9285.4-402.1X 185.01

Sparkle Plant height Fresh yield(10a) Y**= -9336.0+198.3X 57.65
Plant height Stem diameter Y* = 6.989-0.0743X 17.20

Plant height No. of nodes Y* = 38.36-0.3666X 11.82

Stem diameter Fresh yield(10a)  Y**= 8692.6-2434.5X 40.29

*, **: Significant at 5%, 1% level of probability.
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Table 7. Growth characters of soiling pea as affected by phosphate rate

Phosphate Days to Plant Stem No. of Fresh
Cultivar rate flowering height  diameter nodes/pla forage yield
(kg/10a) (cm) (cm) nt (kg/10a)
Cheju local 0 66 84.3 2.0 15.9 1306
pea 5 67 89.2 2.1 16.1 1761
10 67 92.5 2.2 17.6 2239
15 68 100.5 2.2 18.9 2709
20 70 107.0 23 19.2 2975
Mean 67.6 94.7 p.1 17.5 2198
Sparkle 0 68 59.1 2.1 15.4 1451
5 69 60.8 24 16.3 1718
10 70 63.0 2.5 17.3 2222
15 72 65.1 2.5 19.1 2628
20 73 64.1 2.6 18.3 2824
Mean 69.8 62.0 2.4 17.0 2005
Mean 0 67.0 71.7 2.1 15.7 1378
5 68.0 75.0 2.3 16.2 1739
10 68.5 77.8 2.4 17.5 2230
15 70.0 82.8 2.4 19.0 2668
20 71.5 85.6 2.5 18.8 2899
LSD(5%) @ 2.69 7.28 0.19 1.27 117.5
LSD(5%) @ 2.06 4.90 0.16 NS NS
LSD(5%) @ NS NS NS NS 72.59
LSD(5%) @ NS NS NS NS 128.3

D Between phosphate rate means
@ Between cultivar means

@ Between cultivar means for the same phosphate rate

@ Between phosphate rate means for the same or different cultivar
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¢ Cheju local pea W Sparkle

y =428.6x +912.2
R%=0.9913

y =365.6x + 1071.8
R%=0.9818

Fresh forage yield(kg/10a)

0 5 10 15 20
Phosphate rate(kg/10a)

Fig. 2. Change of fresh forage yield at different phosphate rate.
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Table 8. Correlation coefficients among the agronomic characters as affects on
the phosphate rate(Cheju local pea)

Days to Plant Stem No. of
Character ) ) )
flowering height diameter nodes
Plant height 0.966**
Stem diameter 0.896* 0.934*
No. of nodes 0.859 0.958* 0.914*
Fresh yield per 10a 0.904* 0.978** 0.966** 0.979**

*

, ** : Significant at 5% and 1% probability levels, respectively.

Table 9. Correlation coefficients among the agronomic characters as affects on
the phosphate rate(Sparkle)

Days to Plant Stem No. of
Character ) ) )
flowering height diameter nodes
Plant height 0.919*
Stem diameter 0.852 0.880*
No. of nodes 0.927* 0.991** 0.832
Fresh yield per 10a 0.986** 0.958* 0.886* 0.950*

¥ **: Significant at 5% and 1% probability levels, respectively.
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Table 10. Prediction equations of agronomic characters due to phosphate rate in pea

Cultivar Inde.pendent Del?endent Regression equations  F-value
variable(X) variable(Y)

Cheju local ~ Days to flowering Plant height Y*= -295.46+5.771X 42.36
pea Days to flowering Fresh yield(10a) Y* = -25239+405.86X 13.46
Plant height Stem diameter Y* = -2.395+0.067X  12.268

Plant height No. of nodes Y* = -41.095+0.867X  8.47

Stem diameter Fresh yield(10a)  Y* = -10255+5765.4X 13.46

No. of nodes Fresh yield(10a)  Y**= -5436.7+435.3X 68.73

Sparkle Days to flowering Plant height Y* = -13.955+1.084X 16.22
Days to flowering No. of nodes Y* =-29.544+0.665X 18.42

Days to flowering Fresh yield(10a)  Y**= -17358+277.4X 104.05

Plant height Stem diameter Y* = -1.894+0.069X  10.29

Plant height No. of nodes Y**= -20.274+0.601X 157.66

Plant height Fresh yield(10a)  Y**= -12080+228.2X 33.61

Stem diameter Fresh yield(10a) Y* = -4333+2686X 10.93

No. of nodes Fresh yield(10a)  Y**= 504.6+158.8X  362.55

* ** . Significant at 5%, 1% level of probability.
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3. % %

BHRICKENS o= wae] Bk, FEE, BEEge] PES #EstdA =
s BT, 08 SEMEmCIA = SR MRe ook ¥l=d ARE ik
ska dth(Silva &, 1984: Bennoah &, 1979: Dangi, 1974: #i &, 1991:
4, 19840 FF, 1971 K T, 1994).

i 5 (1991) 2 FHEE KILKTA BRIt ES 22 e o, 5579 &
R, FEK, TN S 2T PES #ik 30ke/10a fEEEANA 7 #Hs
ReH, K F(1994) S BERIEILE srhnol whet Eesk T ik, ¥
o WES #neke Maes Jebdley, I iR E01Ex dva skl

o]rl

Miller 5(1961), Bhangoo 5(1972), Ram &(1973), Prasad 5(1981)<=
BEEIE S BuEel LXE 5ol MRS #Es AT sl A R
N = BERICEL 20keg/10a0l A B o] F dnfE F7F 2] (Ehallom, ki
ehilt o] 15keg/10a, 10kg/10a, Skg/10a, MURIGILE A2 Fi, £3
Hify o WHES Bl A= AL 232 Hoh

el 10a% #HAMkE-S BEREIEEC] Wingdss #Eeded, o v&
SREMERS] A B seiplkEol M s olek Wlszek fiEe]l WiEE BTH(GE
1991: K & 1994).

#(1984)2 Bt kILIKECERAR: 66ppm)elAe 10a% #ike 40ke7HA
BEEIL R WINgr= SRHMEmS] £F B sl = Nk a Wiskl e
™, Templeton &(1966), A1 5(1956) Kk MilGRe MALD:, ATER]
TR, R e A Sl whet ARV lou Wiy aokaL skl Ao+
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5(1962), FIl 5(1962), Hill 5(1966)2 #ke] WMike 1EWS Fsswnil
B R E Bom, MRel BhES (REAZH T oF3

A Aol A= BERIEEE 20kg/10a FEIEEANA 10aE HAMEC] B}k,
15kg/10a, 10kg/10a, bkg/10a, MEMEEHEIEE NEAL2 BEREATEL RIESEC] i
A3t me}t RE kEiE Sl FHAE s Mol .

Wik, T T SRMEmS dkael X RS Eel et FE ik aela
o] R H RR T IREEGRMR] whel AR ot thAlA o R Bl
fese] el whel FAbkEe] Bokdtha #Wiista =t (Anon, 1987:

Miller, 1962),  A]golx] FAHLRE HHS FHEd ZAode e

fr

20kg/10a ©] ffiltst= Aol FAlgE e Etts A& T 3
= ATt

Ao 4z
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o] FmEEdEel Blfiels FRNC RS M, N, s popiel B
EHARE B Akl WiRE Sl wel ES nAA dua SitH(Tanner

and Hume 1978).

B A #hiL TS FRe dojxl W EEEE A2 fmel vt sk,

eI RS RIS WA HNSE o FRE, Sk, S 5
o (I Behtel A stk S, el AN19T4) e Kol il
S S WEe PojAn HEET LA L Ak AolAA il ¥
ORItk S, R HE S(1973)S R FHAIMLS Vs ftc] met
SRR EEE WEEESE At BRI o, ol fike] Wisks TR

11§
b
rlo
B
o
i
9
=)
I
N
2,
o)
Kl
o

Aeh= b 5(1990) 9] Hidiok —Est
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st= Wil 2 FEgS PRI Wingass EHdete mine Bdve & 5
(1979), 3¢ 5(1980) &L #M(1974)9] Hidist A Fifrel= —Fsh= Mfo]
ATH.

7 (199D & UEF 5 T sl gl whE SeMM YK
FEO A L7y sngoll whet FRAZmREE i bR dcE S Hmskdthal #
#otdem, Fh 5(1990)2 FhHEE St Miltaio] FfEM Fo £ AFIEI
A TR wES FhEE A BRAL B Wlel WhEdT S Mk
Aot Bk Mot o HilkE Avka sk, FAM1974)2 A - i
IRIUKE. anfEe] Hafefrol whe scfpdpiol Al Bieiiel slojx o] iy
T, ], SEEKEEA] BARle] WhEd= stk sl

=

¢

A ol M i fhe] BN &= 10at Aol Bineke
eI AT o= KTe] R e dol A hnd = BT E w2
EhE AT % 5(1991), fF 5(1990), FM1974) 9] #HEets —Eetsith.

w3 SRMTEHES Mike WdsS ik, ENE 5 RS L PR
whnske RS BAt=44:(1984), Anon (1987), Dangi(1974), +(1971)
9] WiEst R & TRMEPEMEY ) B E ARR I SRR el vl %k
B 59 #ite ok JEH
(1967)2 1Rpfie 3giell BERMGEAE Y SRMEHS HREEE I YRS HnA 2o
I g e, Ao (1962), FII 5(1962), Hilll 5(1962) kit Hitic
TR B R BRE MR S (EA AT B ORI Ao st
ATt

A BN M = 7 ahiE 8] ML o] WS Fik, REME, EIEE

rlo

R7F Ath= Bhat(1974), Bole(1973) & %
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10a% wAllkE & 2 PEel Ensthe 23l eH, ol Miks Eitid=

Libe] GlghiR= Hol FhEe 1 KRB 9o BHukffolA Bimpusol
Aol & FfrEEE 10x10cmollA BeFe] FAkEe] HkE Aoz el
o, 10a% ik 20kgs Hillshe 2ol Bune] wXAME kel 71 st

. A7k e
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K WZeE FINEAN A FREIEEE R} Bife Al o] HABiE el £ e Iks
o n X &= S JeIASH ] flske] FINAEARBIE S} Sparkle 5 2MnFES fitids)

o] 19984 3AFH SHAZMA 217kl e albast #Rke Zivetd o3 2t

I, Fehrphifte] o AFE 3 ke 21k

1. FfEH e et wol el e} whepx] = el em, fpffcl] uhehA
= PN 7T Weka, Sparkle2 =2 Heo|lth

2. BERS HhibEit wol el mhet gobom, infERiel = FNERBIE 7T &
Aol A, Sparkee AT,

3. AL, FEEPE TWES PN, Sparkle 7 anfd f(Es] FhEEamE}
sol gl whet Bkt

4. 10a% FAYLES 10x10cmEN A FHHTERBIHE 3,585ke/10a, S

parkle 3,787kg/10aZ 71 Bokom liiiirt Wl gl whet ko
= O E AT

5. Bive BRS T il RE7F fAlkET e sER AR 1B MBS
AoIM Fo] AE WAEE BT
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. hfehiitel whe EHRE 2 kEit

1.

PHTE H e Ml o] Robd ol wheh Solx= el Avt. anfEiie] Fie

H¥s PR BT 7F Wakal, Sparklee =& HolUt)

CFRE MRitEe] BErs AJom, s & A PR

Big7F 203, Sparklee #tch
LA, FEEEE N BS, Sparkle S fnfl L8] BEEEHGACEC] N

g5 skt

. 10aE WAkE-S 7 il 25 BERGiALE ] Bobel whel Wik = i

= el ATt
NS S FEY Fllkadte SER AR E9] fHElS, Sparkle
1Ee] FHEARIGRZE oM F @k Bt HEol A4s FAllkEe] B
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