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Summary

This study was accomplished to look into the response of main growth

characters, yield and chemical composition of Cheju local cowpea on Cheju

Island based on the difference between seeding rate and phosphate rate. The

study took place between May and September, 1998,

The results are summarized as follows;

A. The effects of seeding rate on growth characters, vield and chemical composition

1)

2)

3)

of cheju local cowpea

Number of days to flowermng tended to be delayed as the seeding rate
increased,

Plant length was the longest at 6kg/10a treatment and the next one was at
5kg/10a treatment The shortest came from 2kg/10a treatment, 275cm, 271
and 220cm respectively.

Number of branchs and stem diameter became weaker as the seeding rate

increased

4) Fresh forage yields per 10a was the heaviest which weighed 6,073ke at 6kg/10a

5

treatment and 5840kg at 5ke/10a treatment respectively. The rest decreased
gradually. Dry matter yields per 10a, crude protemn yields per 10a and total
digestible nutrient yields per 10a showed a similar tendency to fresh yields
per 10a,

The percentage of crude protein and crude fat got higher as the seeding
rate increased, but the percentage of crude ash and crude fiber rather
tended to decrease. Nitrogen free extract and total digestible nutrient

percentages were similar to the change of crude protein percentage.

6) SPAD reading values were the highest at 6kg/10a and 5kg/10a treatment.



B The effects of phosphate rate on growth characters, yield and chemical composition
of cheju local cowpea.

1) Number of days to flowering tended to be delayed as the phosphate rate
increased.

2) Plant length got longer at 30kg/10a and 35kg/10a treatment,(282cm, 283cm
respectively) but the rest gradually became shorter,

3) Number of branchs and stem diameter got stronger as the phosphate rate
increased.

4) Fresh forage yields per 10a became heavier at 30kg/10a and 35kg/10a treatment
(5,923ke, 6,050kg respectively) but gradually decrecased as the phosphate rate
did Dry matter yiclds per 10a, crude protein vields per 10a and total digestible
nutrient vields per 10a had a similar tendency to fresh yield per 10a.

5) The percentage of crude protein and crude fat got higher as the phosphate rate
increased, but the percentage of crude ash and crude fiber got lower.
Nitrogen free extract and total /digestible nutrient percentages were similar
to crude protein percentage

6) SPAD reading values tended to get higher as the phosphate rate increased.
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A FEpS 1998F 56A 4AFE IANA AFE AFA oltF AFURSL FouhF
Raxd A AAEQon, #AMEOEE BNER FEE #Hsld FY390.

A EFS kLKL MR B wdd Egoslan, 93 dde & 104
B vpel o] pH 46, #71 5% 396%, FTEALTFL 46.84ppm FolATh

A E7N1FY 712 A L & 2004 B dte 2o

Table 1 Chemical properties of experimental soil before cropping

oH Organic Available Exchangeable cation(c mol'/kg) EC
15) matter P:0s (dS/m)
(%) (mg/kg) Ca Mg K Na
46 396 46.84 1.02 034 0.32 0.16 017

Table 2. Maximum, minimum and mean ! air temperature, humidity and precipitation
during the experiment period in Cheju

M Temperature(C) Humudity ~ Precipitation
outh ) —
Maximum Minimum  Mean (%) (mm)
E 22.6 158 19.2 75 19.0
May M 199 14.6 17.3 70 96.5
L 24.3 16.4 204 68 10
E 22,6 16.6 196 70 446
June M 25.3 187 22 73 098.2
L 26.2 216 23.9 85 85.5
E 321 250 28 6 80 14
July M 29.8 250 274 &0 25.0
L 29.4 237 26.6 81 35.1
E 332 272 30.2 82 22.1
Aug M 326 26.2 29.4 81 31
L 286 23.2 25,9 73 516
E 284 224 254 71 0.0
Sep. M 273 2.1 247 71 861
L 25.0 18.4 217 67 326.9

* E  Early, M ' Maddle, L : Late
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Table 3. Growth characters of cowpea as affected by seeding rate

Seeding Flowering Plant No. of ‘Stem SPAD
rate ) length branches diameter reading
(kg/10a) period (cm) /plant (mm) values
2 Aug. 14(1027) 220 58 95 50.8
3 Aug 15(103) 242 47 92 51.7
4 Aug. 16(104) 259 36 89 52.5
5 Aug. 17(105) 271 3.2 8.3 53.1
6 Aug. 19(1107) 275 3.0 7.8 535
7 Aug, 19(107) 264 27 67 52.3
Mean 1049 254 3.8 8.4 52.3
Coefficients of regression equations relating shading level
Intercept 99471 145.66™ 8768™ 9.344" 46.818™
Linear 1.246 44.226™ -1.772" 023 2.343"
Quadratic -0.018 -3866™ 0.131° -0.085" -0.217°
r‘ or R* 0.9675 0.9914 0.9878 09932 0.9193
LSD(5%) 113 5.852 0.624 0.452 0.68
CV(%) 0.595 1.261 3.996 2.95 0.715

*, ™" . Significant at 5% and 1% probability levels, respectively.
T . Number of days to flowering

NE717AA e Ao wFgo] Boldd wi AAAHoZ oA AgoId F,
10ad 2kg FHFToA A3717A Y Ao 1029 olQov HFFo) Frbgo) npe}
A .2 2o Tkg HFTNA N 1742 Ao 1072 5YFE Rolxth

2L 6kg FEFTFAA 2Benz 7HY Ao, O JLL Skg HETE 271enf T,
21 o)3he] HEFM 2L HAAH o gFopA 1 e, 2kg FEFTFAAE 220cm
7} gtk

_10_



BA4, A2AL kg FFFAMN EX5 6587, A4 95mzZ 7Y #EHIQ oY
BF o] Sl el Aoz ZAET JEH, Tke FETAME BAF 274,
A7 67mE worA T

HE2EA e BFF) F7Hge nat HAH R FolAe ZFPE BA

2. 7% 43

HE g zole] wE FRo MExey ASsd dWdsLd 2 gk
(TDN)& & 404 B upe} 2o}

Table 4. Yields characters of cowpea as affected by seeding rate

Seeding Fresh forage Dry matter Crude protein TDNT
rate yields yields yields yields
(kg/10a) (ke/10a) (ke/10a) (ke/10a) (kg/10a)
2 3,163 459 71 268
3 4,277 620 98 366
4 5187 752 122 450
5 5,840 847 140 513
6 6,073 381 149 539
7 5,427 787 138 488
Mean 4,994.4 724.2 1195 437.4
Coefficients of regression eguations relating shading level
Intercept -799.14 -115.88 -22.773" -82.252
Linear 2345.3™ 340.07" 54.612™ 205.5™
Quadratic -205.48" -29.7947 -4.465™" -17.488™
r* or R 0.985 0.985 0.9884 0.9855
LSD(5%) 192,12 21.172 5535 16 811
CV(%) 2114 2108 2.545 2.113

Significant at 5% and 1% probability levels, respectively.
T Total digestible nutrient yields.

DAz R AT

10a B2FFLE 6kg FETNN 6073kg o2 74 BRI, 7 IG&E Skg #F
T2 5840kgol™, Thg HETAME 5427ked BH 2w, I ojate HFETIME
HaH o7 4Eo] 2kg &M 3163kegE HA 2o
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AETHE Azr#e Hie d=g ATt =, 6kg AT T 88lkgR
744 gted, 1 & Skg BHETEAM 847kgol ™, The FFTANME T87Tke 2
B, 1 oldte #AFrolAe #FFo] HojFo m XA og 1 F#o
AAH o2 A= 2kg FFTolAM 450kee 2 HF @A e

2) e ALR g TiBLESKE(TDN)

10a% ZdWALFy 7140 GEFIEE A24HF L AESST 6584 6kg
BFTAM 149%kg T} 53%kg o2 71 %R 2 hSL Skg AFTE 140keT 513ke S
Bk 2kg FFFNMNE TlkgH 268k o2 7} @tow, HFFo] Fo|E4E
I 43FE JAaAd e ZeEA

3. A w3}

g Aold WE FH PR WIE XK LA B bke) g4,
Table 5 Effects of seeding rate on chemical composition of oven—dried forage in cowpea

Seeding Crude Crude Crude Crude Nitrogen

rate protein fat fiber ash free T(?/I:;T
(kg/10a) (%) (%) (%) (%)  extract(%)
2 1556 13 21.1 91 53.1 584
3 158 13 20.2 89 53.8 59.0
4 16.2 14 19.3 8.8 54.4 59.9
5 165 15 185 8.6 54.9 60.6
6 169 16 17.9 8.4 55.2 612
7 175 1.7 17.0 8.3 55.5 62.0
Mean 164 15 19.0 8.7 545 60.2

Coefficients of regression equations relating shading level
Intercept 14.626™ 1.061™ 22.603™ 9.397™ 52.313" 56.884"
Linear 0.394™ 0.088™ -0801" -0.157" 0476 0.733"*

. Quadratic NS NS NS NS NS NS
r or R’ 0.9902 0.9971 0.9968 0.9951 09698 0.9974
LSD(5%) 0328 0.066 0.467 0109 0674 0.281

CV(%) 1.099 2.518 1.352 0.686 0.68 0.257

** * Significant at 5% and 1% probability levels, respectively.
NS * Not significant, ' : Total digestible nutrient.

_12_



nE ol St wet oA FG ZAFF L FoiAE AU F,
2kg HEFoIN 2 AFFL 155%, AWTRL 13%A7Y Aol HF o
FNE58 AXAoE FrtHo] Tkg AFFAM =AU AFFLS 1756%, AW
qFe 1.7%=2 BA Ve

ZAFEFNL IEFFL oA 2ANEEFgE wHE gFFe] Ft
Hol wa} Ax #AHAS F, kg FFFAN 2AATHY 2 RSFL 21.1%9
91% Aot Tkg HETFAME 474 17.0%9 83%= HxpH oz volxvh

THERZERW(INFE)S Tkg FFFoA 555%2 713 ¢er, 1 &2 6ke
HEFTEA 552%E 2

B ESAE(TDN)E 3FFo] BolALE Frhste AL BAY F, 2ke
gFTAE 584% A Aol Thkg FFFolAE 620%2 7= A
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Fig. 1. Plant length(cm), fresh forage vields(kg/10a), dry matter yields(kg/10a)

and total digestible nutrient yields(kg/10a) as affected on seeding rate.
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Fig. 2. Crude proten(%), crude fat(%5), crude fiber(%) and crude ash(%) as

affected on seeding rate.
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wAwdE 152 FAF 9 4dg B
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7HEFAAENFE)#e 122 #98 FY 43S B9od, 10aF 7l25t %8
TEHEL THEFEAAENFE)S IEE Fo3 Fo AWE Bgo oA
Z2AFEFR =dEFAE 1E22 K3 A9 ABE, AW HEFRALE
(NFE) - 7} 28125 (TDN) S+ 15F 493 Fo AaL RAdn AW
FFe 2YAEFH 2ARYIAE 222 FF A9 HBS YY)
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Table 6. Correlation coefficients among the agronomic characters as affects on the seeding rate (Cheju local cowpea)

Flowenng Plant No of Stem SPAD Fresh Dry Crude TDN Crude Crude Crude Crude
Character length branches diameter reading forage forage protain yields protemm  fat fiber ash
pertod {cm)  /plant {m)  values welds yelds wvields (kg/10a) (%) (%) (%) (%) 8

Plant length (em) 086
No of branches/plant 094" -0%g”
Stem diameter (cm) 08" 07 0%’
SPAD reading values 0790 097" Q80" 0562
Fresh forage yields 085 099" O™ 00 09%”
Dry forage vields 08 0oyt 0™ 0700 09T oo
Crude protemn yields 0o16" 098" 097" Om0 0BT 09t oo™
TDN yelds (ke/10a) 080" 098" 0% 078 0%7" 098" 098" 096"
Crude protein (%) 0% om0 0% 0e 07 0 083 08I
Crude fat (%) 093" 084 085 0917 02 039 o 06 08 0987
Crude fiber (%) 0957 088 09®T 0987 078 08 08T 00 08" 090" 098"
Crude ash (%6} 091" 08 087" 09T 07 080 0800 DUt 08 082" -09%T 091"
NFE {%) 098" 098”  -0ws”  0918T 01T 09T 093" 0™ 0%™  0%1T  0%T 0% 09
TDN (%)} 0977" 085  OWT 098"  0Ml 0%t ol 0907 08% 09 09%” 098" 00" 0%

T

Sigmficant at 5% and 1% probability, respecively.
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Table 7. Significant regression equations between agronomic characters

Independent character Dependent character Regression equations

Plant length (cm) Number of branches y*'= ~0055x+17.862

Fresh forage yields(ke/10a) y = 52 724x-8459 009
Dry matter yields(kg/10a) y = 7.646x-1226.55
Crude Protein yields(kg/10a) yv™= 1.431x-245 384
TDN yields(ke/10a) y"'= 4940x-823 108
Number of branches Plant length(cm) y©= -16.734x%+319 315
Stemn diameter(cm) y = 0741x+5.558
Fresh forage yields(ke/10a) y™= -878 039x+8360 315
Dry matter yields(ke/10a) y'= -127.311x+1212 359
Crude Protemn vields(kg/10a) y= 24.546x+213 761
TDN yields(ke/10a) y™= -83 346x+756.826
Fresh forage yields Plant length(cm) y™= 0.019x+160 493
(ke/10a) Number of branches yo = ~-0001x+9.013
Dry matter vields(kg/10a) y*= 0 145x+0.063
Crude Protemn yields(ke/10a) v™"= 0.027x-15.736
TDN yvields(ke/10a) y'= 0094x%-30 464
Dry matter yields Plant length(cm) y = 0.131x+160 488
(kg/10a) Number of branches y™'= -0007x+9 013
Fresh forage yields(ke/10a) y™'= 6896x-0.422
Crude Protemn vields(kg/10a) yv'= 0187x-15754
TDN yields(kg/10a) yv™'= 0.646x-30518
Crude Protemn yields Plant length(cm) v*'= 0.6809x+172 636
(kg/10a) Number of branches y™= -0039x+8.486
Fresh forage yields(kg/10a) y™= 36 351x+644.446
Dry matter yields(kg/10a) y= 5272%+93 486
TDN yields(kg/10a) y™= 3428x+27 126
TDN yields Plant length(cm) yv©= 0202x+166 914
{ke/10a) Number of branches y'= -0011x+8725
Fresh forage yields(kg/10a) v™"= 10 643x+340.068
Dry matter yields(keg/10a) v*= 1543x+49.356
Crude Protemn yields(kg/10a) y"= 0.29x-7.375

™ Sigmificant at 5% and 1% probability levels, respectively.
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Table 8 Growth characters of cowpea as affected by phosphate rate

Phosphate . Plant No. of Stem SPAD
Flowering , )
rate od length branches diameter reading
(kg/10a) peno (cm) /plant (mm) values
0 Aug 16(104") 199 35 7.2 50.3
15 Aug. 18(106) 238 36 3.3 50.8
20 Aug 18(106) 247 37 8.6 51.3
25 Aug. 19(107) 268 40 8.6 518
30 Aug. 20(108) 282 4.2 88 51.7
35 Aug 20(108) 283 4.4 89 519
Mean 107 253 39 84 51.3
Coefficients of regression equations relating shading level
Intercept 104 14™ 199 78* 3333” 7.429" 50.267""
Linear 0121™ 2556 0.027" 0.047™ 0049™
Quadratic NS NS NS NS NS
r’ or R 0.978 0.9813 0831 09097 09093
LSD(5%) 0879 4821 0.332 0524 0.569
CV(%) 0453 1.047 4.667 3423 0.61

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

NS © Not significant, T . Number of days to flowering,

AE717R 9] A A Aol Fobde) mwat RolxE Aol F, T4
TAM ABZI AR S A5z 104LolF ek, AAF Aol Frtgel) whe} xR o2
A QAN e, 3ke/10a AETFAXE 1082 NN 7AA S e 497 A A=A

%42 1023 30kg} 3okg AM]T-oll A Zkzb 282cm, 283cn® 7HF 71 Holdony
A Alr] o] Ao o wat M oR golry, FAMFIAE 2L 19Tt

TAF, FHBL A A Fo] b wit A 8A et ged, £
Aol ME BAS 357, 4374 72mE 73 Dol Aoy 14 Alulge] @ol
wet F7hE o} 3okg AlHlFAA £AS 447 BAZ 89mE HATH

WHELEPAE 2AFS 237 59 TR} vl ZAFodrt F, FAN
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Table 9. Yields characters of cowpea as affected by phosphate rate

Phosphate Fresh forage Dry matter  Crude protein TDNT
rate vields vields vields yields
(kg/10a) (kg/10a) (kg/10a) (kg/10a) (kg/10a)
0 2,710 393 64 230
15 4,080 592 100 351
20 5,070 735 127 440
25 5457 791 139 479
30 5,923 875 158 535
35 6,050 877 162 541
Mean 4,882 710 125 429
Coefficients of regression equations relating shading level
Intercept 2766.6™ 399.87™ 62 83" 230 28™*
Linear 101 52" 14.909 2.987" 9557
Quadratic NS N§ NS NS
r‘ or R? 0.9719 0.9683 0.9796 0.9746
LSD(5%) 294.53 42.661 6.869 25.416
CV(%) 3.316 33 3.018 3.253

™ . Sigmficant at 5% and 1% probability levels, respectively.
NS Not significant, T Total digestible nutrient yields.

DAz 2 AgsF

10ad A2FFE FAMTA 2710kg IRt A AlH|gFe] golFo] whe}
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Fe 393kg olert QA Alnlge Tt} @A fHE FiE o] ke AlHIFAME
877kg L2 7} FANL, T2 30kg AlHTRA 875kgo 2 VlE}W om, 35k
ARl obe HEEZ AT
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Table 10. Effects of phosphate rate on chemical composition of oven-dried forage in cowpea

Phosphate Crude Crude Crude Crude Nitrogen TDN
rate protein fat fiber ash free (%)
(kg/10a) (%) (%) (%) (%) extract(%6)

0 164 12 21.3 9.0 521 585

15 16.9 1.3 20.8 89 52.2 59.3

20 17.2 14 20.5 8.6 52.2 599

25 176 15 199 8.4 52.6 60.6

30 18.1 16 196 8.3 52.5 61.1

35 185 16 19.1 8.1 526 61.7
Mean 174 14 20.2 8.6 52.4 60.2

Coefficients of regression equations relating shading level
Intercept 16.156™ 1.147™ 21 539" 9.143" 52.0157 58,225
Linear 0.062™ 0014™ -0.065"  -0.028" 0.017 0.094™

Quadratic NS NS NG NS NS NS
‘ or R 09429 0.9811 09547 0.9381 0.8387 0.9599

LSD(5%) 0.25 0.123 051 0.198 0.59 0.268
CV(%) 0788 4,672 1.388 1.272 0619 0.245

"™ . Significant at 5% and 1% probability levels, respectively
NS * Not significant, T i Total digestible nutrient.
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Fig 3. Plant length(cm), fresh forage yields(kg/10a), dry matter yields(kg/10a) and

total digestible nutrient yields(kg/10a) as affected on phosphate rate.
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Fig. 4. Crude protein(%), crude fat(%), crude fiber(%) and crude ash(%) as

affected on phosphate rate.
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Table 11. Correlation coefficients among the agronomic characters as affects on the phosphate rate {Cheju local cowpea)

Plant No of Stem SPAD  Fresh Dry Crude TDN Crude Crude Crude Crude
Character Flowering length branches diameter reading forage forage protein yeelds protein  fat fiber ash NFE
period (cm)  /plant  f{cm) values yields yelds  yelds  (ke/10) (%) (%) (%) (%) 06

Plant length (cm) 0993™

No of branches/plant 0922"° (0915

Stem diameter {cn) 0932 0948 0772

SPAD reading valies 0934 0967 0897 0914

Fresh forage yields 0963 098" 086 0964 0979"

Dry forage yields 0966 09877 087 09%1" 09757 09997

Crude proten yields 0972 0989 0916 0949 09747 0097 0997

TDN yelds (ke/10a) 0970 0989 0901 0955~ 0976 0999” 0999 099"

Crude protein (%} 0960 0956 093%™ 0860° 09287 0939™ 0940™ 0917 0950™

Crude fatt (%6} 0970 0979 0959 0885 09%3™ 09717 09777 098" 098" 0978”

Crude fiber {%) -0955" -0957" -0988" -0855" -09467 -0.940™ -0.939™ -0959" -0949" -099%" 0977

Crude ash (%} -0921" -0940" -0972" -0842" -0960" -0946™ -0944 -0961" -0953" -0980™ -0978" 0.987"

NFE (%) 0879° 08954 0919™ 0742 0923”7 0853 080 0864 080" 0892° 0907 -0927" -0912

TDN (%) 0964” 0970 09777 0884 0959”7 0962 091" 0977" 0969™ 0995™ 0986™ -0997" -0990" 0913
™ * Significant at 5% and 1% probability, respecively
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Table 12. Significant regression equations between agronomic characters

Independent character Dependent character Regression equations
Plant length (cm) Number of branches y = 001x+1319
Stem chameter(cm) v™"= 0.018x+3.744
Fresh forage yields(kg/10a) y™= 39 286x-5051 258
Dry matter vields(ke/10a) y"™= 5784x-752 004
Crude Protemn yields(ke/10a) y™= 1154%-166 729
TDN yields(ke/10a) y™= 3701x-506.438
Number of branches Plant length(cm) y" = 82031x-67 089
Fresh forage vields(kg/10a) y" = 3165x-7461.833
Dry matter yields(kg/10a) v = 466 094x-1107 266
Crude Protemn yields(kg/10a) y" = 95781x-248.547
TDN vields(ke/10a) y" = 302 5x-750417
Fresh forage yields Number of branches y" = 0.0002x+2 69
(ke/10a) Stem diameter{cm) y™'= 0.0004x+6 107
Dry matter yields(ke/10a) yv™= 0147x-6 855
Crude Protemn yields(kg/10a) v "= 0029x-17 447

*
*

TDN vields(keg/10a) v = 0.094x-28 556
Plant length(cm) y ™= 0168x+133.224
Dry matter yields Nurnber of branches v" = 0002x+2 701
(ke/10a) Stem diameter{cm) y = 0003x+6 137
Fresh forage yields(ke/10a) v'= 6798x+51 799
Crude Proten yields(kg/10a) y™= 0197x-16 106
TDN yields(kg/10a) y"= 0638%x-24 219
Plant length(cm) v™= 0.847x+146.93
Crude Protem yields Number of branches v™= 0009x+2 806
(kg/10a) Stern diameter{cn) v'= 0.016%+6.426
Fresh forage yields(kg/10a) y = 34.057x+624 51
Crude Protemn yields(kg/10a) v™'= 5011x+84.161
TDN yields(ke/10a) y©= 3 206x+28 616
TDN yields Plant length(cm) v™= 0264x+139.467
(ke/10a) Number of branches y" = 0003x+2 747
Stern diameter{cin) y*= 0005x+6 273
Fresh forage vields(kg/10a) y= 10637x+314 89
Dry matter yields(ke/10a) y'"= 1565x+38 644

Crude Proten yields(kg/10a) y"'= 0311x-8 728

* wk Sigmficant at 5% and 1% prohability levels, respectively.
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