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Effects of Hairy Vetch and Animal Slurry on Growth and
Yield of Astragalus membranaceus Bunge

Jong Won Ryoo!

Division of Applied Plant Science, Sangji University

ABSTRACT : This experiment was carried out to investigate the effect of the mulching of hairy vetch and pig
manure on the growth, yield and crude protein contents of the mulching of hairy vetch and application of
animal slurry were treated and investigated in 2000~ 2002, ‘

At the first year of cultivation, there were no differences among the treatments in plant height, but second
year the growth of plants increased and continued over long times as the hairy Vetch mulched and fertilized.
The length and diameter of plant root were increased in the plot of hairy vetch mulching and the application
of animal slurry, At first year of cultivation, no clear difference was found for among the treatments on dry
weight and dry matter ratio in roots., At second year of cultivation, they were increased at in the plot of
mulching and fertilizer treatment. The appearances of weeds in the field on Astragalus membranaces were
much lower on the plots of live-mulching of hairy vetch than those on the control. The yield of root was
255kg highest in the plot of mulching and animal slurry application of 2-year—old roots. The root yield of
Astragalus membranaces was increased about 8~10% compared to that with control, due to supply of
nutrients. During the cultivation times, organic matters and N contents in soil increased by the mulching of
hairy vetch and the application of animal slurry. The concentration of K, Ca concentration in soil showed a
tendency to increase,
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Table 1. Soil chemical characteristics of the experimental

site
pH OM T-N  P:Os Exch. cation (me/100g) EC
(18 (% (em) (©pm) KO Ca MgO dS/m
51 28 1402 190 062 22 12 19
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Table 2. Plant height of Astragalus membranceus affected by hairy vetch green manure and fertilization

1st cultivation year

2nd cultivation year

Treatments July Aug. Sep. July Aug. Sep.
—————————————————————————— emplant’ - s

Non-  Non—fertilizer 19.5p" 57.2b 80.1¢c 118.5d 128.2¢ 140.0c
Hairy  Chemical fertilizer 21.2a 59 4ab 84.2b 134.2ab 140.2a 156.1ab
vetch  Animal slurry 20.9a 60.1a 85.1b 135.0a 139.5ab  155.7ab
Hairy Non-fertilizer 20.1ab 58.2b 82.5¢ 130.9¢ 135.2b 152.4b
vetoh Chemical fertilizer 21.9a 60.4a 86.3ab 136.8a 142.1a 158.2a
Animal slurry 21.6a 61.6a 90.6a 138.5a 143.2a 159.4a

+ DMRT
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Table 3. Number of branches in Astragalus
membranceus affected by hairy vetch green
manure and fertilization

First Second

Treatments . .
cultivation cultivation

--- no. plant™ ---

. Non-fertilizer 6.2¢ 26.3c

Non— hairy , .

vetch Chemical fertilizer 9.2ab 37.2ab
iiiiiiiii Animal slurry 8.9ab 38.1ab
Non-fertilizer 71c 36.2ab

Hairy vetch  Chemical fertilizer 9.8a 39.8a
Animal slurry 97a 405a

+ DMRT
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Table 4. Root characteristics of Astragalus
membranceus affected by hairy vetch green
manure and fertilization

Root
Treatments ,
Length Diameter Rootlsts
First cultivation -cm- -mm- -no-
Non-fertiizer ~ 175¢  76c 3%
Non- Chemical fertilizer 21.7ab  91ab  55a
hairy vetch
R Animal slury __ 219ab _93ab 57
_____ Nonfertiizer ~ 201b  87b  52ab
Hairy vetch Chemical fertilizer 23.2a 9.8a 58a
Animal slurry 22.8a 9.9a 6.0a
Second cultivation
Non~fertilizer 24.1c 15.9¢ 59c¢
hai:°:;tch Chemical fertiizer 301ab  201ab  67ab
rimal shury _ 31dab _210ab _6ab
77777777777 Non-fertiizer ~ 271b  163c 62
Hairy vetch Chemical fertilizer 332a 231a  69ab
Animal slurry 35.2a 240a 74a

+ DMRT
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Table 5. Root weight and dry matter ratio of Astragalus
membranceus affected by hairy vetch green
manure and fertilization

Root
Treatments
Fresh Dry
First cultivation kg plant™ - %~
Nor- Non-fertilizer 18.2b+ 5.4b 29.6a
) Chemical fertilizer 19.2a 59ab 307a
hairy vetch
___________ Animal slury 1952 62a  817a
Non-fertilizer 18.8ab 58ab  309a
Hairy vetch Chemical fertilizer 20.1a 6.5a 32.3a
Animal slurry 21.0a 6.9a 32.8a
Second cultivation
Nor- Non—fertilizer 27.0b 9.9 36.6a
. Chemical fertilizer 341ab  12.0a 35.1ab
hairy vetch
___________ Animal slury ~~ 356ab  128a 359a
Non-fertilizer 30.2b 101b  33.4b
Hairy vetch Chemical fertilizer 36.4a 133a  36.5a
Animal slurry 37.0a 137a 37.0a
+ DMRT
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Table 6. Yield of Astragalus membranceus affected
by hairy vetch green manure and fertilization

Treatments Root dry wt.
1 year 2 year
--- kg 10a"----
Non- hairy Non—fertilizer 87d’ 115a
vetch Chemical fertilizer ~ 109b 225b
Animal slurry 115ab 232ab
Non-fertilizer 101¢ 196¢
Hairy vetch  Chemical fertilizer ~ 125a 240ab
Animal slurry 129a 255a
+ DMRT
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Table 7. Weeds densities of Astragalus membranceus
field affected by cultivation of hairy vetch
green manure and fertilization

Treatments Weeds
-ho.m”-—
Non - Non~fertilizer _--. 421a___-

hairy vetch Chemical fertilizer 46 2a
Animal slurry 44 7a
Non—fertilizer 3.3b

Hairy vetch Chemical fertilizer 43b
Animal slurry 45b

+ DMRT



SlO2lHIX| =H| H HY2= AZ0| 87| Mg 20 0lX= g

ot Hof2 MRS AuStA] Y= BT Fx
U5t m3 42~45702H 453 9t oebs 37
Al SloiEH A S Hu)2 AufstH RS dX
5 AAlsk= a7 QUSich ol#et Aube B]A A
o2 H A =h|AfEle Foj2wx]9 Bl 40%04 2+
27F AA =S4 7] wEolt,

F

o

N

Xl 3

r

g ye

(&)

S
[]

r 0
2]

VB e

Auf @abd o) A4 3RS 8o B uke)
Zol 1da}oll= 1.33~2.56%, 2WAte] 1.90~8.66%0]
ek HIEAET A dat wotdeF 3by] Hale]
24 ko] £71E|Qc) AASIEES 2oula gleFo 2
ghibstd Aul 2@ R} ZEPWE‘ 3teFo] 20~23%°]%)
o} #719] Tl T2 AEA %H—‘ié‘ 9 F EE{
B 3ol 33.5~49.2%2 A z
O 45~65% C2A =
1996). 3717F oA glefo

i O

_rlo
%;
gg
J';g
o &
5
r*g
u(D
flo <+
\la
-

SAIRE g8A40] & AR A4HY, 7] 19483
AHRA] 10aF BA S5 =1 A& 2.24 kg2
A FH]e] 133 kgt w90t 2@ AuiA] AL
T mi] XHHHM sletelg A8 847 kg, AR
Yo A8F 9.23 kg FEo] A 2Wfol| A Fadk
o] 1|zt Hlste] AF3| U HL Fog2 Al
s gflofejux] =] H|ZAETA woF T
ZHEY B = Al el ot N el 7t
HE Ao e

6. B T (2D S8 Bl

B 4718 ke & 99 Zo] 2¥t AIF T AIY
A 978 stk 28% Hrt TH|L 0.3%, 3| EF
0.2% 74 st o}, |- AR Alﬁ%ow 0.5% &
7t H3ith wetba] =9 TRk AE-2 B A
Y GEE 8 Suh= %2 A Akt %_‘Xl 3=
= 1997).

Table 8. N content and N uptake in Astragalus membranceus affected by cultivation periods

N content N uptake
Treatments
1 year 2 year 1 year 2 year
--------- % ——==~--- ------kg/10a"'-—----
Non — Non—fertilizer 1.38¢ 1.90c 1.15¢ 2.18¢
. Chemical fertilizer 2.25ab 3.12b 2.45b 5.49b
hairy vetch
Animal slurry 2.34ab 3.41ab 2.69 6.95ab
Non—fertilizer 2.24b 2.95b 2.26bc 5.78b
Hairy vetch Chemical fertilizer 2.44ab 3.53a 3.27ab 8.47a
Animal slurry 2.56a 3.62a 3.66a 9.23a
+ DMRT
Table 9. Soil chemical properties after the experiment
Treatments pH T-N P20s K=0 EC oM
(1:5) (bpm) (ppm) (mef100g) dS/m (%)
Non Non—fertilizer 493" 89.5d 120c 0.52¢ 1.1 25a
. Chemical fertilizer 5.0a 135.2b 203a 0.70a 1.54 31a
hair vetch
Animal slurry 51a 141 5ab 192ab 0.70a 1.3 3.0a
Non—fertilizer 5.2a 105.2¢ 169b 0.65b 1.25 3.1a
Hairy vetch  Chemical fertilizer 5.0a 1356.2b 203a 0.70a 1.54 3.1a
Animal slurry 52a 148.7a 20ba 0.72a 157 3.3a
Soil before experiment 48 140.2 190 0.62 19 2.8

+ DMRT
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