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Effect of Phosphatic Fertilizer Application Level on Growth,

Crude Protein Content and Nitrogen Fixation Ability of
Alfalfa( Medicago sativa L.) at Sowing Year

Chang Ho Kim and Hyo Won Lee*

Summary

The experiment was carried out fo investigate the effects of phosphate fertilizer level on growth, crude protein
content and nitrogen fixation ability of alfalfa(Medicago sativa L.) at sowing year. The experimental field was

conducted using a randomized block design with three replications according to the phosphate application level

(200 and 400kg/ha) in farm of Kongju National University.

Research samples were collected at intervals of 7 days from October 7 to December 9 and nitrogen fixation

activity of nodule was measured by using the acetylene reduction method (Hardy er al. 1968). The results

obtained are surnmarized as follows :

1. Number of branches, root length and dry matter weight at phosphate fertilizer level of 400kg in sowing year

were more increase than those of 200kg/ha. The number of nodules was not significantly difference between

phosphate fertilizer level, because of low temperature to be enough to nodulation of alfalfa.

2. The crude protein content of leaf, stem and root were not significantly affected by the phosphate fertilizer level,

but that of leaf was increased at 400kg/ha on 72 days after sowing. The crude protein content of each part

according to growing stages was increased at 44 days and 72 days after sowing.

3. The dry weight of root was not significantly difference between phosphate fertilizer level from 30 days to 51
days after sowing, but that was increased at phosphate fertilizer level of 400kg/ha from 51 days after sowing.
4. The amount of ethylene in the samples taken 2 hours and calculated amount of nitrogen fixation were increased

at phosphate fertilizer level of 400kg/ha from 30 days to 65 days after sowing, but there was vice versa from

58 days after sowing.

1.4 B A BF FUHE QA8 itEmEs) iR 2 Qe A
oA BEglel dAeES Midsta a1 glo]

A AAAZ BIRE FHHER R¥EELow input A A Biomass AAEFS =9 42 Q= Alg AR e
sustainable agricultural production)© = ERIERARES) H#ﬁzs-‘.,] FREE DA B S5 AR}
Aol Az o] glow, Az 7o) Tl o Fo] 231 ATH(Vinther, 1993). A2 @ oeo] o]t
Aavlg e HYAHE 4, 5, vt g5 A %éﬁ@m%% i £+ 50~463kg/ha(Vance, 1978) 3

L

o] AT 19U E SFFEEFAZF AT A FF ] dFnlo] o3k Anpe] olr ol
st A ]— ) 8} (College of Industrial Science, Kongju Univ., Yesan 340-800, Korea)
3 ail(Korea Air and Correspondence Univ., Seoul 110-791, Korea)
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Toln 7] AHBEREE RS (LEERIRS o
4v) F ol o]2chx dth(Chan, 1976). A Hot= F
Aol 1 V|EAE Fon BREAEH £ 5
3l 2o 2 @7lrol(Burton, 1972) # A T M EZ =
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oz REjo] A4 Eo] Fof dAAAY
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2l ek (Witty £} Minchin, 1988).
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Table 1. Chemical properties of experimental field in 1994

pH oM Available Exchangeable(me/100g) Soil
(1:5) (%) P,Os (ppm) K Ca Mg Na texture
6.59 0.80 70.0 0.19 490 1.50 0.08 Loam

OM : Tyurin method, Available P,Os : Lancaster method, Exchangeable cation : IN-NH4OAc (pH 7.0).

Table 2. Monthly meterological data during the experimentél period in Yesan area

September

October November

December

E M L E

M L E M L E M L

Average air temperature(C) 246 199 186 169
Sunshine hours 314 345 429 263
Precipitation(mm) 345 0 140 163

154 9.5 9.7 109 4.6 33 01 28
308 633 529 235 352 299 271 279
171.3 280

20 156 0 18.5 65 0

E : Early ten days of the month, M : Middle ten days of the month, L : Late ten days of the month.
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& obdgd e (Hardy &, 1968)°] 2]sf 1994
1094 74 HE 454 HHo 8 FAEEHZ 10cm)
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@} 200kg/ha Al & T HT} 400kg/ha A7) =A
Bl om fETEE 30~51Y Alol: 2 ARy w48l
Fort #HHE% 58U FEl= AFo FAE A7 w
ZREECN A &) 3 FERgrpEe) €3] v Aowm
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A TR Aoy B 49 oF REs
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Fig. 1. Change of growth characteristics with two different phosphorous levels(kg /ha) at

different growing stages.

Table 3. Crude protein content with two different phosphorous levels at different growing stages

P,04 Days after sowing
Part level
(kg/ha) 44 51 58 65 72 79 86 93
200 36.05 31.39 2807 29.37 30.52 29.51 29.30 28.53
Leaf 400 37.72 33.30 29.04 31.32 33.29 29.63 29.03 28.15
LSD .05 NS NS NS NS 2.65 NS NS NS
200 22.92 2103 18.30 21.72 24.07 24.67 22.79 24.27
Stern 400 22.16 20.08 18.69 20.71 23.86 2298 22.02 23.51
LSD 05 NS NS NS NS NS NS NS NS
200 21.04 15.17 16.38 17.98 18.78 18.48 18.17 18.44
Root 400 20.65 18.14 16.23 16.72 19.10 17.22 17.54 18.87
LSD .05 NS NS NS NS NS NS NS NS
3. %0 BYE Y TRETE . .
Nitrogenase2| Activity:= Nodule mass$} Nodule
HERE I P KR B el o) W E 9 ol e W gy number per plant®] F7te] osle] U £ gloy
Hol| 23 FEEFENS 2H3 AL F 49 2} (Jessen, 1984; Vinds -, 1981) Nodule massi= 2] ¢
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A R AR Fotel dte] FrdgE 57 A
o} (Barnes %, 1984) MEEE/kigo) wta ®a)o] @iyE
& ZAS vbE 1% 30~519 Alo]of = 200kg Al &

Table 4. Dry weight of root and amount of
different growing stages

9} 400kg/ha A] @ ko] A7 R A ot 1%
% 51Y ol F REl = BEERS 1BHE3) 400kgha Al 8
Tol A ¥ o] Wity o] Z7tskodct

N,-fixation with two different phsphorous levels at

P,0s Days after sowing
level
(kgha) 30 37 44 58 65 72 79 86 .93

Root 200 0.20 0.25 0.24 0.82 0.87 .10 144 1.68 1.86
(DMg/10 plant) 400 0.15 0.27 0.21 0.85 1.00 1.31 1.69 2.29 1.36
N,-fixation 200  20.1 89.9 29.2 1,465.1 743.6 1,6450 731.1 1,171.2 1,086.0
(nmol/plant/ha) 400 343 2764 585.1 1,706.1 1,161.1 698.5 6628 955.2 629.5
Calculated amount 200 0.03 0.09 0.03 1.67 0.83 1.84 038l 1.47 1.31
N,-fixed(kg/ha/day) 400 0.04 0.30 0.65 1.91 1.40 078 0.69 1.07 0.70

HEEH KSR ol A B S8 Bk 30~65
A7 A BEEKIASR7E A4 400kgha A @7
200kg/ha A8 T B =4 Jepdtes FHRR]
k7] 10col R Boll etk 58~65 Akold
F AT 25 ot g sl doe] F£3] FAads
Bol ok fEHE% 659 o) FHE o] ol Ew &
Ao 93] 200kgha ;q 771 400kgha Al E - K
t o et el A%E Hol 4t 3
ol A BEEEHE IR © %57} oW BEEFS T
oA ot FYFHo] oA AR SEIL G E
Ao ol hkE b E T £
FAE7) A ol x axe) BEge] TIRIKE 2.3
# ZREBTE DEEA ofAdd #YHo] =
ozl Aoy HE=Th FHRike] 34T
wol 7 &M% 799 o) FHEHE F AFET &5 okA
gl o] F&3] 2o
2ol 5~101c ofstel A&l
7} 212t 45 Bulen® Le Comete, 1966)$} < %] 3}
At

gl FAH 2 T BREEHS
400kg AP TFAME BiEE 58U E e &Fo had
191kgS 2 200kgha A & Tl M= BiEH% 724729
1.84kgo 2 HIAE B o] ¥ daHe FXR
BEEHe MY 948 2E7F 20~257C (Duke®t

Doehlert, 1981) & 3wl dds] W Ao

A7hE o) e,
V. E

2 Adge o fmE Aol FEA A
o] IARESAC R ol 2 BUART BMEMIER dT )
of AFHFE HEAE W ¥ SREERS KW
71 fgte] A S AS. EEERGT = ki"?ﬁész #& ha
9 200kgd 400kge AW 3Eo ﬂ*uﬂz

Abedshsti st ARGl A Yo FHiE &
9 10 74 %H 124 9?4_71}2] 15 123 o 10
slol AA FAESAT. 2 RS Fistd e

7t}

. BEER R R WhE Suule] MART g
R, R R SRR R 2
o] 7} 1o} 200kg Al YT Rt} 400kgha A E+7F
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