T e A

Wik HHIR 2 7h N5
W sipel w1 X e

WHIKRBR K8
B2 H

19884 12H



EFFECT OF PHOSPHATE FERTILIZATION LEVELS
ON THE AGRONOMIC CHARACTERS OF SOILING
COWPEA ( Vigna Sinensts ENDLICHER).

Woo-Jong, Jin
(Supervised by Professor Nam-Ki, Cho)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF AGRICULTURE

DEPARTMENT OF AGRICULTURE

GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

1988. 12.



R L v i DI R
TEH s {koll v X & R

g o8 m

B
=¥
i

o WIS MA AL Lo T HmY

19884 12H H

0TS B EEE GRS S

FHEEAER
£ 8
% 8

TR KB

19884 12H H



SUMMArY oo 1
4 TP UPTTOTUPURURUPPRUT USSR 2
BE 0 BB 3
BB S BE 5
= R 7
x B 14
wm 'R TESEY QR M 15



Summary

This study was carried out to determine the optimum fetilizer level of phos-

phorus for maximum yield of soiling cowpea(Vigna sinensis ENDLICHER) in

Cheju Island.
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The results obtained are summarized as follows;

Plant length, fresh yield per plant stem and leaf weight per plant, node
number of main stein, primary branch number per plant, pod number per
plant and pod weight per plant increased with increasing phophate rate
regardless growth stages.

Plant length and node number of main stem did not increased after August
25, 40 days after planting. Leaf weight and fresh yield per plant wre greatest
on August 25 and then reduced.

Stem weight per plant, the number of leaves and pods per plant and pod
weight per plant increased until September 13, 80 days after planting.
Increased phosphate rates delayed leaf weight decrease after August 25.
Root lengih and root weight per plant increased with increasing phosphate
rate regardless growth stage and did not increase after August 25.
Nodule number and nodule weight per plant also increased as phosphate
rate increased regrdless growth stage and were greatest on August 5 and

then rapidly decreased.
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R o] TLAHEM S RO vl A= MM e I, o RE T R,
RIE ik ol whet ##71 2deh(Miller, 1964; Anon, 1978; Anon, 1980)

P4 % (1956), Templeton et al. (1966) & # &S BA)= MilEiL IEXS) FEi,
Bhre fAR, dhRE Foll mbe} chE ) shAlnk 2 AL 2, WG A% adn

sk, L 95 (1959:1962), SN S(1962), il (1966) - MEAE 2 HERES 4w
o R Mol ZH A BE S %S Jebuld 456 LiRe) BiES (s dabg s
o GEK W BRI A AR Rl achn @ sk o)

Abbott(1984), Bennoah(1979) = V. 4. mycorrhizasoll et -+HEksRsSl AIH %2
w ol whel UEHEmS LS FnAdon #insde Bethlenfalvay(1984),
Juckson(1972) & fEihHitEol Aol A shobc} mpme M 8= 2ol Ahnyol v,
SLOESET S VS A% ShAbel eikEs T W dHEEEO K E & & 10a%
120kg Sio] gz k& E3icty sl m, HRIRHL I A = B8R B o] M
of whel ekt Hn uif s SEslchn # sl o),

J1(1971) 2 Lancaster ik 2.2 RIE S AahiRe oo o) &% 3ppm, 15ppm<l .1
= 3k 1/2,000a F & ol Mmsmsax< 0~8g7t=x] 8ki#ol 4] Ladino-clover
MIERE R4S Bl R & o] 3ppm <)t A = s MEAE o] g2 ey,
MRS HOBL, fwfE, hr R o) B, VLR, AT dio) Winet Az, Gk o RS
TEW 49 IRl A 2k 4B Siol 15ppmal o) A= H )% Ak
ol 3ppmel tUEA R WEIRIC] w2k ol e MM 24 o5 A 3k
W i w528l o,

B (1984) 2 FMol A imIEARTE Kl + (R 31ppm)ell 10a% #& 0, 10,
20. 30kg Jt#4 2 HiH 5t 92, Ladino-clovers] &= whlgido] Wne 10kg il 4
10g°181% Zlo] il 30kg MBS 4= 41002 ¥ 459 lgw Bing vodn g

)
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Table 1. Meteorologlcal data in the mvestlgated area (1987)

June July August September

Ear[y M)ddle Late Early ‘vﬁddle Late Eax \ \fldd]e Late Early Mlddle La[e

Temperature(C)

Mean 21.5 20.4 22.0 232 23.9 26.8 26.4 259 26.5 23.3 21.5 20.4
Max 25.4 24.2 254 258 26.5 30.2 30.9 29.4 29.1 25.9 24.3 23.8
Min 17.4 175 190 21.2 2.5 23.9 23.7 230 235209 18.4 17.0

Avg. humidity (%) 79 77 67 80 81 80 80 79 80 73 69 66
Prerempjtatlon(m) 49.5 88 8 32 6 130 9 307 6 147.8 24. 6 37 2 367. 1 16 8 12 8 -
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Table 2. The changes of plant Iength and fresh yleld per plant.

Phosphate - Plan;t Ienj@(gzi Fresh vield(g) B

level July Aug. Aug. Sep. July Aug. Aug. Sep.
(kg/10a) ]5 5 25 13 15 5 25 13

0 23.80 55.58 129 64 116. 20 3.34 23.04 52. 88 44.52

25.50 63. 62 136.96  132.20 3. 88 29.92 60. 74 48. 80

8 26. 08 67.42 143.60  141.80 4.42 33.92 67. 26 57.12

16 27.50 75. 88 155.12  164. 96 5.20 40. 66 83. 14 68. 16

32 28. 60 82. 56 167.60 179. 00 6. 28 44. 02 93.16 75. 10

LSD (5%) 1. 17 3.59 7.84 16. 92 0.77 3.54 9.61 7.80

LSD (1%) 1.62 4.94 10. 81 23.31 1.06 4.88 13.24 11.02

KAk S KGR TS B e) SR Bl TH 5o AR AEEL Ol A = 23. 8em ol
» 32kglRol A 28.6n 2., il HIE o] Wnstel wel ¢ Eo] HiEs Winsom
Mt g, dkoln, kgl 4 8H 258 o ttated 9H 1380l HES TRol &L AL
RS IR 2 Fofl 2N e 2 8ol 8H 2508 Lligo]= Hold HWRMms s Ao
2 A7,
sy AR ES 7H 150 9 39 iAol A 3. 349l ) Hated 10a% #58& 4kgol
A 32kg 22 Al 7)ol w2} 3. 88900 A 6. 28902 BmElAds, 7H 158 Lk 384n
olE #ifE WG W A D52 (g g i =l od .
8H SH Jel 7 Mmool A 23. 04g0) Q1™ 2 o) 10a% %8s S dhgoll 4 32kg
22 WinAl 7ol what 29. 929004 44. 02907 = A Him=lddow 10ats 32kg 158
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Table 3. The changes of stem weight and leaf weight per plant.

Phosphate _____Stem “e’frfltﬁ")f"k__w, o mewmfﬂ e
level July Aug. Aug. Sep. July Aug. Aug. Sept.
I(I/IOa) 15 5 25 13 15 5 25 13
0 0.64 7.66 29. 88 35. 98 2.48 15. 14 19. 00 4.82
4 0.84 10. 54 35. 44 40. 94 2.98 19. 54 23.10 7.48
8 0.96 11. 86 37.50 45.08 3.40 23.34 28.00 10.38
16 1.14 14. 20 46. 16 53.18 4. 04 26. 26 36. 28 15.18
32 1. 44 15:62 50.92 58. 90 4.88 28.74 41.52 22.36

LSD (5%) 0.21 0.79 4.93 5.87 0.58 2.29 3.96 4.59
LSD (1"0) 0.29 1. 08 6.79 8.90 0.80 3.16 5.45 6.33

RRR I A R o) BRI L IBRE 20 B 7%S) TH 150 of MERYREI of 4]
0.649, 32kglmol A& 1. 44901 QIR Zio) vbx)t B2 BEMIQ) OH 13E ol & 4} 1)
ol MeHieli ol 4] 35.989, 32kgoll 4 58.909 2% BE Mol 84 5H o4 5
8H 2587k7 FAY Mg 2ol 9H 138 1% $AL Aoz Yepuloof
WRBL I ORI RIS 0] S 10a% 32kg ol S T AT, BeASARE o
A 7 b s 2 e,

BB & MR Mels MIE S A (p0. 01) o) #5E S .
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ol BE 2 32kg/10a Foll 4] 7} A 52 1, e Re1E ol A 7h A fFolddx, ojgzre
ffim & & #E prckeh 2 i o) gl o),

& B R] S2 0 o) B4bE 10k 34 BEWIQL TH 156 ol 3ckglaoll A 4. 889, ELSREE
oA 2. 489 AR F o) htyol itEmH ol ube} A ) Minslel 8H 250 o= 32kl 41. 529,
MRkl 19.009 22 & MR Sd o) 9} 7o ol wf 7% FAL Aoz
HPERRETL, ik 3 A BFIQ) 91 138 ol = 32kg 1 22. 369, BB 4.8290.2 W s
Slev, o= T Kisslelr] WlEo s Mzt

3. ER H EEES #1L

W BB G ol (3 AR ) R w wgE e BHRES HHY KR

2 4ol A 8= wls} 7o)

Table 4. The changes of leaf length and main stem diameter per plant.

Phosphate Leaf iength(ca) ___ Stem diameter(cn) -
level July Aug. Aug. Sep. July Aug. Aug. Sep.
(ke 10a) 15 5 25 13 15 5 25 13
0 1324 29.30  29.54 6.48  3.06 4.84 5.74 6. 00
14.90  30.66  30.88 9241330 5.28 6.22 6.20
8 15.40,, ., .84, + 31645, | 1h: 562113, 44 5.58 6.32 6. 50
16 16.32  33.76  32.92 1532 3.84 5.94 6.88 6.92
32 17.62  34.54 3520 17.84 4.24 6. 14 7.28 7.28
LSD (5%) 1.53 1.17 1.02 3.08  0.38 0.26 0.23 0.33

LSD (1%) 2.10 1.61 1. 41 4.24 0.53 0.35 0.32 0.46

AL WA G el whE WAL o) HRS 32kg/10a%t KRG MM A HY 7]
o2 vieluto.

BEER 2005431 TH 150 Mol A MatRER 13. 240m, 32kgl 17. 62m 2 vbebubo o
WERIZE Aol whet Ak Aol A BERE 40 7% 84 58 o) 8kgl 31.84cm, 16kl
33.76n= 7t Aglevd, velAEt 51 600 %<2 8H 258 MANA MEKE

_9_



29. 54cn, 4kgl¥: 30. 88cm, 32kgl 35. 20en 2 7} A A2 et 8kyE o} 16ke
ol 4 o] 20K oF ik W #ER AN A He ol = 2 AR GE Aoz el o vpx|ut
A IR 9H 130 oll = BeAREER 6. 48cm, 32kgln 17. 84m 2 M 3= MifS o
<, & HUHE Mols EIE e 4 EM (0. 01) o R8¢ 5 ol o}

W G ST o) i bol Qo) Al s JERE 200 4%l 7H ISH) &I foupe
MBS 3. 06cn, 32kgla 4. 24cmol AW Z o) #ikinyo = WnEl o] ks B nEwiQl
9 1311 oll= BEREREE ol A 6. 00cm, 32kgRiol 4] = 7. 28en 2 WmsElsdeu, M vk
of ZhAIglel 32kg/10at; MHIE A 74 7ol ch,

4. RE X RE\ L

HRRE I S RL WAL O R EE 8 HUE kel vl A e BWS Mia kb
2 5ol A H& wje} 7o

Table 5. The changes of root Iength and root welght per plant,.

Phosphate ~ Root le length(cm) T o Root W elgt}t(a_) o

level July Aug. Aug. Sep. July Aug. Aug. Sep.
(kg 10a) 15 5 25 13 15 5 25 13

8.42 17.48 21.56 20. 20 0 38 2. 16 3.02 3.24

8. 82 18. 58 22.70 22.52 0.42 2.58 3.68 3.56

9.24 19.68 23.70 23.76 0. 50 2. 84 3.96 3.74

16 9. 56 21.72 25. 42 27.08 0.60 3.00 4.60 4.56

32 10. 84 22.72 27.66 28.98 0. 64 3.62 5.40 5. 40

LSD (5%) 0.70 0.90 0.93 3.18 0. 08 0.62 0. 46 0.48
LSD (1%) 0.96 1.24 1.28 4.38 0.11 0.85 0.64 0.66

flikc o) B gl Qlol A= 10a% 32kg Hikt TRl 2] 71k Aol ovf ek AR of] 4]

7Hg w ket

BRI 20H %) 7TH 158 #Zko A= ARELIR O A 8. 420m, 32kgim oA 10. 84cm o]l
&Sl WA A el whel #ikim.0 2 P o)ai A} 8H 25 of = e gl ol A 21. 56cn,
32kgla ol A 27.66cm 2 3 )nE ol o).

_10_
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Table 6. The changes of the number of leaves per plant and node numbers
of main stem and primary branch numbers per plant.

s~ o o e R o o
level July  Aug. Aug. Sep. July Aug. Aug.  Sep. Aug. Aug. Sept.
(kg/10a) 15 5 25 13 15 5 25 13 5 25 13

0 4.92 85 1556 17.32 2.00 7.68 12.24 11.40 0.08 0.56 0.80

4 5.00 9.00 16.84 20.96 2.00 8.24 12.88 12.28 0.24 0.76 1.24

8 508 9.90 17.40 22.60 2.00 892 13. 84 13.48 0.32 1.00 1.5

16 5.24 10.56 20.96 27.12 2.00 9.64 14.52 15,96 0.72 1.8 2.04

32 540 11.08 23.68 28.2¢ 2.04 9.8 14 96 16.72 1.04 2.40 2.40

LSD (5%} 0.14 0.65 1.33 2.67 NS 0.37 0.85 1.46 0.2¢ 0.5 0.36
LSD{1%)  0.19 0.89 1.83 3.68 NS 0.50 1.18 2.01 0.33 0.77 0.49

8H SH MAkiS o AR G0l Min 242 R R ins oo

THER = BFE20H 1% 7TH 150 6l MiHE Mol 2}o) 7} el et & HE 408 1%
81 51 ol MEIRAEIE 7. 686, 32kgl% 9. 848F 01T Ao ohA] et A BRI 9H 13H o
T MEkAERA 114060, 32kglE 16. 72652 R s of o).

SR 200 7h 2= bl B ebR) bk m, JEHE 40 449 8H S5Hollv #Eikmgs
0. 0814, 32kgl% 1. 04MHA ! Z ol vhxat W% BERIZLA] SR msted, makmgE 0. 80,
32kgli 2. 40MMZ st d oo, K 32ke/10a i@ A 7}3 gk,

6. HREBY X RigE (L

MR SISl AKE WSS U S HURIE S m{p e HEY #HRe £
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Table 7. The number of nodules and nodule weight per plant.

7 No. of nodules Nodule weight(g)

phosphate __ — o EEEE TEe

level July Aug. Aug. Sep. Aug. Aug. Sep.
(kg/10a) 15 5 25 13 5 25 13

0 12.00 32.92 15. 44 2.28 0.62 0. 36 0. 06
4 15. 40 37.92 18.72 5.60 0.68 0.46 0.14
8 18. 70 43. 44 24.04 6. 60 0.82 0.54 0.20
16 27.12 52.48 31.24 10. 52 1.06 0. 86 0.40
32 37.80 58. 44 40. 96 18.96 1.08 0. 98 0.78
LSD (5%) 6. 40 6. 25 4.73 4.49 0. 07 0.12 0.17
LSD (1%) 8.82 8.61 6. 52 6.19 0.10 0.17 0.24

el elol X 32kg/10a B8 FEACIE O A) 7H8 Rk, #6RE 208 #<0 7H 150
of MErhAERA 12. 001, 32kgl 37. 80MMSAT! Zlol 8H 5H ol A eshmkln 32. 92 W,
32kgléh 58. 44MM 2 = A M nglot, 8H 258 dHAlME MY HimE B, spAw
A MRl 9H 138 o= #EREAER 2. 2818, 32kl 18. 96MRIE 43 3] W =]l
Himic BT el B st et rt el ijEetE e WHxch

flegd fie) s {poll X & fgade] #ahek 22 Mimg-& & oja gl=dl, 10a%i #k 32k
Broll A 7F -7 fleh

fEEE 20 H ol = g o] Uy Aol Mgt 95k ovd 8H 58 Aol A MedkEERL
0.629. 32kgln 1. 08915 Zlo] fris & w2l 9H 130 o HIH-2 0. 069, 32kgl

0.78¢ 0.2 e M3t 2 fmigeet 2 Mihalzo2 AJzhslc
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Table 8. The changes of number of pods and pod weight per plant.

No. of pods Pod weight(g)
phosphate level
(ke/102) Aug. Sep. Aug. Sep.
25 o 77771737_4 25 13
0 0.08 0.48 0.10 1.28
4 0.28 1.00 0. 42 2.04
0.72 1.36 1. 08 2.98
16 1.00 2.28 2.96 4.40
32 1. 44 2.56 4.74 5.92
LSD (5%) 0.52 0.50 1.67 0.80
LSD {1%);) 0

.71 0.69 2.30 1.11

Lok 20k MAEns 7l 2 w %2l ksl 2l okokn, i 60H % 3k 7ol Al
ik 0.109, 32kgln 4. 7490190 w1 Zo] s M7 M5WIQ) OH 13H ol mISREE
1.28a. 32kglh 5. 92922 wFelifio] MN3lPn, w5 2ggell YdolAs & fiifio)
el

& SRR S 2 ook F ) ol g o) 4 EE (p<0. 01) o] 2ok,
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Wk 8H 2807 A Mnsldo, 2 Bk o DL #nsl A ekgko
EREEE 8 250N A AN 2% Firo] #hstElo] 4w dio] 94 131 of =
8H 2500 @ fEng e} 25~53%0el AvhA] okobizul, KB MEIEA Ol S4B i o]
Mokl Ao} B IE = Ao FIEME NS ol MY s ZuSiel wal e p
S 81 25Hell A wske ], 9H 130 WA 84 250 9 ‘4R di o) 80~85%0]
AvbAl & L A 7L U %A ke g sjol o1 mygis) = 2t

MRS I Al A G, RTE S RS H-EE AT o) A 05l A
o HIME = i) 2w, ohE U R 2 iR A R 6] 28 i o) L' =]
of oleb(Jr, 19710 %, 1984: Doku, 1970; &, 1979: Aryeetey, 1973: Dangi, 1974;
Bethlenfalvay, 1984: Annon, 1980: Templeton, 1966; % - /i, 1956).

ke 3 HUEE kfrpE ol 2AI Qo] #Ag MR Gto) TS 4% e el o),

HERIFc e HO TS I AES R 242 B sl o) MRS &) k15 i Wioll 1%
B skl o},

b A A SRR oIl 43t B e) o RG] B RN RTINS 1 A7) ol ofvief
ARl (8 | RS A s elel g2zl

SLEE B (ROl A% SIS f1 ) MU R ol oh S skl Aol g
Bhat(1974). Bole(1973), Nye (1968)% w& shxt Lol {kale] it s o).

VUHI(1967) - IRHRAL 1ol 45 8E i)t o] GRHES) Y B2} -2 M4 71 o
AL s shal e v, Sanders(1973) 2 ALK SEAi) KR HGH DM o) S manEl B o)
Slehar i shoda, Ltk (1962), WM (1962). 1l (1962) & #iRs RG-S Ui B
MR B AN BEES MU A Fod, B A 2obn Hesshdlc)
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A B BEHGES Qlol A BiEE MW 2 RoF (102t Okg, 4kg, 8kg, 16kg, 32kg)
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LWk, A, HH, WE, Y LR, Lk o e %E S MK
milfell BAfR Gl ol KEREHIAE % o) Hhin & & #fnslelch

2. Wk B EWEHHE 8H 250 Lk Wt 9 E o S Mol
BItR el 8H 2500 (#5REf% 6011) o 7} 2iokow, 2 Plig wE A= ol o}

3. UM, BE, (KB MR 90 13H (BERRiE 80R) AR A% =) 3 o}

4. WEEES WMICE 79 8H 250 LIik Wl &7 Aol

5 Mk B MUES kfruyiiol B glo] KRR SR Kol Fn ¥ 42 Zoli, 8H
2500 likoll= of ol 4 = ¢lalch
6. ot MRS v b ol BA Sl o] HiRE B ROl Mm ¥ 42 Ao,
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