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Soil Moisture Influence on Growth of Cover Vegetations and Water Economy*1

Soo Wook Lee *2

Summary

{his study has been made to find out more effective way of vegetation establishment on severely
» denuded forest land from the viewpoint of soil moisture regimes. Various environmental factors were
measured to estimate soil moisture conditions of different sites, Soil moisture influence on growth of
cover vegetations, water requirement and drought resistance were analyzed. The efficiency of water
use was also reckoned at different fertility levels and different soil moisture conditions.

This research is composed of field experiment and green house experiment. Field experiment in-
cludes height growth, survival and coverage analysis of cover vegetations (Robinia pseudoacacia L.,
Lespedeza bicolor Turcz, Arundinella hirta Tanaka var. ciliare Koidzumi.) with 4 fertility level
treatments on 3 slopes (Steep: 37°, Moderate: 25°, Gentle: 17°) during dry season (1 April-30 June)
and wet season (1 July—10 September).

At the same time temperature, relative humidity and precipitation were measured to understand
the environmental changes. Soil moisture conditions were measured with soil moisture meter with 24
soil cells. Green house experiment comprised height, fresh weight and dry weight measurements of

~cover vegetations with 4 fertility levels and 3 moisture conditions for 70 days.

The results extracted from the experiments are as follews.
1. Cover vegtations have 3 patterns of water requirement at the early stage of growth.
a) Robinia type has high water requirement and weaker drought resistance.
b) Lespedeza type has low water requirement and stronger drought resistance.
¢) Arundinella type has moderate water requirement and weaker drought resistance.
9. The vegetations have different optimum fertility levels in different soil moisture supply cenditions.
a) Robinia needs a low fertility level in dry condition and a high level in wet condition.
b) Lespedeza needs only low fertility level in all conditions.
¢) Arundinella needs a low fertility level in dry condition and a high level in wet condition.

3. The efficiency of water use (Water/lg dry weight) by fertility levels is different from one
another. Robinia and Arundinella have a good efficiency at low fertility level in dry condition and
at high fertility level in wet condition. Lespedeza has a good efficiency at low fertility level in
all conditions.

4. P205 requirement of Robinia and Lespedeza is high, but that of Arundinella is low. Soil mois-
ture condition has a great influence on P205 absorption in dendued forest land.

Once vegetations are established on suitable sites with optimum fertitity level according to differ-
ent moisture conditions, even the small amount of soil water in denuded land can be used with

high efficiency and the effect of fertility treatment can be maximized.

# 1 Received for Publication on January 28, 1977.
* g HEKB BEIAE HEFE College of Agriculture, Chung Nam National University,
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Tab. 1. Soil properties of field experiment plots.
Effec- Particle size
B Commr e . O SIEE O.M. [T.N. | P,O; |C.E.C| Ca Mg
Siope btee%ess tg/eeptshoxl dlstrlbut.wn(ﬁ) Texture| PH = (me/ (me/ (me/
(em) | Sand| Silt| Clay (%> | (%) ] (ppm) | 1008)] 100§ )1008)
Steep 37° 10| 80.7 14.5 4.8 LS 5.4] 0.71] 0.083 12,22 6.01 1.40{ 0.48
Moderate 25° 15| 75.5 14.9 9.6 SL 5.6/ 0.650 0.034 8. 02 5.35 158 0.95
Gentle 17°] 20~30 ] 49.8 33.2] 17.0f L 5.3 0.94] 0.059 2.59 9.24 1.28 0.64
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Tab. 2. The amount of fertilizers applied by fer-
tility levels.

a3 01 5cm,

Wik 150n9
Hebd vl B

Unit; §/»
Fertility Components
Symbol Fertilizers
level N P K
| Urea (46*'); 8
Ch, : Check 3.70/ 10.12} 0. 00Doublesuperph-
] josphate(46*%):22
e i Compound(22:
1 Single | 5. 5ol 5.50| 2.75055:171%3);23
! Compound (22:
2 i Double | 11,00} 11. 00| 5. 5022:11); 50
, | . Compound(22:
3 } Triple | 16.50; 16.50] 8.25 92:11):75

*1 percentage of N
*2  Percentage of P
*3 Percentage of N, P, K
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Tab. 3. Physical and chemical properties of pot soil
Particle size : E fable cations Moisture retentio:
particle i . |Availab] C.E.C l xtractable cations: Moisture rerention
cistribution ?A) Texture| PH \Or;/M le P,O, | (me/ (me/1009) | (%) _
Sand , Silt | Clay V74 ) (ppm) | 106 Y ] Ca l Mg | M3 o4 35
T : | - N i P | atms | atms
- o1 I P - . oo G ow i oan . o h
SR 04 LM'“) ‘ SL ] 5.37 [ 0. 30 ':i i 808 1 L. 36 1.36 2__’ 71
fel e e ERE ElAse K i 4l A glk ubel ol ARgrmIMY- sARES

7138171 —rIsM Fl—3lod of o g
1 4e g 4¢ o8 Uspulun 1,000 5

: ﬁﬁs},u 4hgd FiELsto] #E4.5¢
pot (¥ BE 4509 )0 ¥ = gl

51 psb Pt ﬁbfﬁOHiﬂr

RormumAkus R LAY FR
Sojl moisture content by moisture treat-

E 4.
ab. 4.

ment levels of pots.

| Treatment levels of | Range of soil moi-

Moisture |
tevel % \ .
i moisture regime sture content
Low moisture ftre- ! Field capacity to
SOW
atment i wilting point
- Medium moisture | Field capacity to
Medium
freatment 1/ field capacity
' High moisture tre- '
High Field capacity level.

l atment

2 stx é?% &d»wiéik(Low moisture treatment),
Ag s P (Medium moisture treatment). g #K 3
(High moisture treatment)e}l 84 ct.

HUHIEY RO REE BARR KH7R duk EBRE B
potz el o] EF o fEtme] Hiwe = Wb potyy 4
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= o}m) g pote] 4 5 flgivh. potvhEr  EZRMRAKTIE
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AAmanal glel el sl E B AR h 3 H
Ay o2 A -39 A 4y 38 T (soil moisture tension)e] 1
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field
capacity

172 -.c.

Medium

© —— i

Low

O 1L KRS piss ERAMeE na A
High: @8 Figel o3t sekad HAAA HH
RADo2 #HRFEAZ B
Medium : HEARKDA A GAtEst 1/2 Agakard 7+
A EAskE oA BSRAS 7hR BEXERS
.
Low : HEEAIAA fatkste] AT =3 BR
AT A KT B
Fig 1. pertaining to Tab. 4. The graphical explana-
tion of soil moisture level adjusted by weighing
technique. High; Soil moisture content in pots
kept at field capacity thru daily irrigation, Me-
dium; Beginning from field capacity(f.c) then
gradual decrease occurs, when reached to 1/2 of
available water, water was supplied as much
as the level of f.c. repeatedly. Low: Beginning
from f.c., when reached to w.p., water was
supplied up to the level of f.c.

a8 BRFEANE LM =eb Gz2A] Jebd gk
o A% 1/10 REL @A T §e, ubd el
il HABE 2ol wea] 155EY L8kl el
o & dlelluk B8 He] £R/sE A2 ohrh
A & el gl HAMRKILE pressure me-
mbrane apparatus® @ 1/3 FE-LE A5 A &
I potel] AT K4S AT B wEF HEK Y3
BERS 74bsld potE Fele] Hekol 9] sk
5 o9 LHEASERS HARKHLR stk HHE
E IBRES 43 %m Mol WEZEWEE 49 L
MANLERE o= vk i vhob wiziRY
Zae viar, ofb7tA] el MEl e de] AlERA
AAAE BRE 2old M= A FEY Qo] #m H
d A= 4L vl HFHRKSE KRB @A
T BRIEAHY LHARAESEAA HWMES L@KsS
8% 9 Aoz kgt
2}, HEREsRE

ERRne mEAES EaE potE 14,294,394,
oz sgivy. HaARK Heshd EEE= BETER
(cheak) Al & zol oA KA LM

HrmEs A stdeh BER #emkeeazily
B @At o] mimAkREH BIDE-S # 5o »alvh

iR KA RE tEslE 98 2080 fiek Aok,
A RR ] oA BEY AF ko] HR
ol delvn 7 ft#EE A—stgdrh  oflebd 2EK
Aol o3 -] WLk W BER O RBEDN
2 (bmashe 9%k A glo) Fasel 2.
a2V EERBY ASE ASEHRE $srd EKE
B Y EARe] MEHNE thEnn EARKD DY
FEAZ kA ebd LR ik 9 AEEEL.
poae oh=A Ak webd koEE gle] BE-
poted] W3t EMRMEARS 7HA b gAY e

£ 5. MEARBRA oA MIEAR
Tab. 5. Fertility levels at the experiment in
green house,

>, Components
(ppm) ;
N P K ' Remarks
Fertility .
level(g/pot)\ ; ‘
0 0 0 0 | Compound
1 55 55 27.5 | fertilizer
2 110 110 55.0 ' (22:22:11).
3 ‘ 165 165 82.5
v, BEEH

AEREe BpERd vlAlv #RE W7l $ithy
B Ao ohJm @msmiske] 94 1H & A=
o] HM HE Ko A golxlna o & #iKIlsl
st mmE Aelvh. ME GEY HHE 1,500~2,
500 Lux24 ## JtEe 2,000 Luxgdsr. 98 20B,
~108 248 7/2l%= BE M-S 1eBsMo mislg
i 108 24H~1171 8H 7hx &= 208kMo2 st}
ol A& FREY TEo = Kslo ffwaEo] EHE 2
% BAEsla AFEES Sy maT Aol

sk, RERE

Rt ARormEd GIRRM); $EEmY R,
o wlAlE dekg KIS St 3x4 BERHC D
#garstd el potd] EEv #EEHIZE ®weffEglE
el i BIE SHH X SAKS BEE X AREIEAKEE X 4 =
144 potsglti.

A REERE
LR B

BaErd fRE I —EsA (20°C o 4b) -t
7 9151 EH 108F, 148 o 18KES] K= mag.
BERES e @&} 104 20HESH S5
R ER] veld-g dldl = Bl BELEE T
$ xA0w Yo R 2AE A
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Fig. 2. Air temperature, relative humidity, and precipitation in the experimental field. Cunit: °C, 25, and zm )
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Fig. 3. Soil moisture fluctuation measured by Soil Moisture Meter on steep slope(atms; atmospheres,

W.P.; wilting point)
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—————— Broadcast seeding with mulch
Drill seedding without mylch
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D& 4 mgghee] ¥k SE{E
Fig. 4. Soil moisture fluctuation measured by Soil Moisture Meter on moderate slope,
(atmospheres, W.P.; wilting point)

FEThel A& o e 6. fEFIHIE X BRI AL
Tab, ¢ Wilting conditions during the experi-
mental period by slopes.

: oho faEel el 2

Ak er A gl stel o] A ISR DU KA
o) ki FIAS] WRgsttha el Az ks
e <k gl @Ed 5 S0H~6J] 301 Slope ISteep
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i
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rate entle

il - 3l 41 gl o
Heiesks) flshel 4 6% fiek C.V. of daily fluctuation of {
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. ] { :
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THOSHell #frdh 1K EuAme 2 ¥ oF 10060 e
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______ Broadcast seeding with muleh
Drit! seeding without mulch
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Fig. 5. Soil moisture fluctuation measured by Soil Moisture Meter on gentle slope.

(atms ;atmospheres, W.P.; wilting point)
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Fig 7. Average helght ogrowth by Species, Slopes and Fertility



14 #* % (BEHEB g No. 33
S AA wEeR T RAEREWRA 3 o vl
2+ 9 3) HEE

2K f-qu B AES pRyche £RESs MBS AT MIEARER, P BESBRA WEEE 289
o WEd F¥& A ol SEMHN HE BEME B wach
F7b d= Aoz eyl oz o} R e BEEE ESIARES EERY e b
AL &ﬂﬁ‘ﬁi’tﬁ"] Ak BAogel B, BEAMY R 49 2 F2 Bl o) mmrs gy
oA @Estes ek &8 g Aoz 4 b sfideh mBEgol AT SO AL & ol
Zre o, 2w

2) &RE # 9ol 4] kAR &Ro A %S & I

ER MREAKEEAE - tEEmY]) HELES o
¥ 73k gk

29 7ell4 2w 108 2009 MELERS 75 8H
o g B o 3~5ffd =gicl. alelA BEHEE oF
80H Mol 2¥M4ERS 20~30%7F A% 2 F 100H
Fetel] violx] 70~80%7F AFEeh 78 8H 7R &
Bl v EMNE LREEA FAA] Jebda g
oo ZEMNS] 7S SHM k3 IEEEANA 4]
43 E-2 Aol olvh Wl BEE Aol = ofF
B Eol sfgEEe »RA 234 Jebhvde Age]l B
ek 108 208 7HX Y g A e IR KBk HH
b Sk Jebvbz gles H38 o7 vt} e
ol A ol & BEstel. ol7tA]l Ao Hhel = Al 83
o BE HERHE A WITRES AEe] UEREY 4
fgueh F2 7gke] malrh

B2 20 FEE 4R
B OoAENES ek RS vhg 2 7o meldh

75 88 HEHRA ddAE 3E  HEEEpel =
ORI AEEE vehideh B BEBEEE
o ego] HBEIY FUvh oAl UF-ob AjdiA
= AN HENES 29 T4 @HEV A5k
A5 AEge] K o A @EMAZ B
B7F wmES AEMES veldgddeh SEfdAE 1
fEEwe ko] 72 F3hal hEE, EEAH] A
 EEEY kR s Tyt

104 208 #aEd £Ed gl 3 =5 M
AEeell BmR(1% KOS AEES JdebAdd 3
# 25 MEEES &g A FRI obThA Vo)
A2 USRIES AR H4 ERE KE Ae 8]
EEY R sh4 B#s Al obhA et 4 Y
7S EE X KRR = B ] el ed &
tEs ] 4 = 2ERES] 4Rl M4 FX hEsBh
S} BRI A4 ERIEY AR /b Ftrh o}
7hA] ek #Ele A e BEARMIE HEks

WEk BT RS

KL BRG] #hEd
- vk
Bl pufEi-e sfEEel of§HET A4
o} wl AAUE SR BESEM el v 4l
st 4 AA 9] kel o’ BBwih vl ug
YedhiE ot Wi RIL £
BERRB
b WmEHN BE Y ORE
94 20H~114 8H 7tXY @=A F¥y frel Wi
o ¥fbt a9 83k Zrh
AR WEH £ RS 19.5°Ci o gl
A& 32°C, BE HM| 11°Cq =z, 4 WU 8%

w g ﬁL’ & iy

o]
i

R34t

£

v A

AROrBREE, MICEEIE AR me] 56HE Hig
3 MABBES 1Y 9 zalth

of7b Al V-] MEBEE-S WM 2,233cc,
PR Bl A 2,511ce, HEH#EAR BEAA A 3,804cci
BERHY ol KAHEBR B2 g 4 A%

= HEBBl A 185lce, SRR A 2, 140cc, WH
YEH\E&I&OII 4| 3,145cc® AKAHEREIL 7HAF A9 om A
F EEBEE A 2,196cc, B4 2, 689¢cc,
Ak el 4 3,215cc2 KAHEHEyT it
FALAKEEY KRR EHERRMAY 2 2R
7b 24 Vel %’Y‘(FfﬂﬁfEOﬂ“lr u] 5=k ﬂ\ﬂﬁolo‘p}-
o}7bA] Wh-of 4wl 8 - pRIAELL EHEAKE
dl A 29 HRSAHES AKAMBIT EHH A=
Bolw, Ale FEEBE pHEAIAANA 28
2 kar MBIF EFES B\ Balch

v}, HE4E

BRET: 508 F<k 5Ed AA RSk

BS flie AR SRe e 2
1) b7l
ol 7bA] 9] KA BEEE RIBAKEED fRAe G

N
N

b iU

fi ke



10774 34] LK AYe] HEFAEHY R W ORAREA A= BE 1

A

® TR R BRES M EBH
Tab. 7. Factors affecting ths heigh growth with statistical significance.
Day . . ] | LSR test
assessed Species Factors | F value 1 hetween leveis
| Robinia Slope* ‘ F20s) 6.94 |*St. Mod. Gen
“ e
¥
‘ Seeding** l r,4(. 01) 7.82 iDrill Droa('cmt
July & . 1 C )
Lespedeza Seeding** } 4(.01) 7.82 | Drill, Broadcast
Arundinella Slope* i FZ(.OS) 6.94 \]or Girl
Fertility* } F o305 316 Ch. 1,29,
St.; (‘ 2,3, 1
- AR
Periiiey*e FgGoD 401 |Mod:z <L 2,
Gen.; Ch, 1, 2. 3
Seeding* [ F,i(.05) 4.26 |Dr111 Broadeast
Slope x 2 Gen. : T T
- o Seeding* FogC.05) 340 Iprif Broahe
D e p 1 R 3 - Ch. 2. =2 B
Robinia wWI}I‘UIM) F ]8(.01) 5. 09 ‘1 __;.' 2, 3
. ISt 1. Ch oo -
S X N L
, Fertiliey** Fi8Con 401 [Mod.: 1. Ch 9, 3
Oct, °0 Gen.; 1, Ck. 2, 3
Fertility X 3, - Check;
Seeding™ l F03C-05) 3.01 |5y "Broaceas:
3 PV R R 3 !
Lespedeza Fertility ‘ F ]8<‘09A 5.09 Jl Ch. 2.3
N lSt.; 1. 3. 2
lope X [ . L ol e o
Fertility™ FoigC0s) 316 [Mod.: 1, Ch. 2, 3
|Gen.; 1. Ch. 2. 3
Seeding** ‘ F 21(.01) 7.82 Dnl Broadcasz:
Arundinella Fertility** | P 3o 509 ;Ch. 1.2.3
T Significant at 5% level. *iSt.; Steep slope.
** Significant at 1% level. Mod. ; Moderate slope.
Gen.; Gentle slope.
x£ 8 HEENN BInA¥ER 2 REAEME L HEDE
Tab. 3. Percentage of cover by slope, fertility and seeding method.
unit;
N Fertility level ! Check ! Single Double i Tripte
L Seeding e . - — -
. ' Broad- . Broad- . Broad- | . Broad- :
S[ope - \,‘,_g,g____ﬁ______i cast Drill cast | Drill cast I Drill cast i Dljfli‘
Steep el 4 46 51, 72 56 T4 35
ANoderate 1 62 64 R9 50 73 63! 85; 70
Gentle i 84 76 '8 82 86 96| ag. g2
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Tab, 9. ANOVA table for the cover by slope, fertility and seeding method.
Source of variation df S8 MS F
Main plots:
Blocks 2 1803. 25 901. 63 0.7
Slope, SL 2 13962. 02 6981, 01 5.3
Error (a) 4 5316. 67 1329.17
Sub-plots: ‘
Fertility, F 3 3763.29 1254.43 9. 1%*
SLxF 6 949, 47 158.25 1.1
Error (b) 18 2486. 74 [ 138.15
sab-sub-plots; ‘
Seeding, SE 1 2124.43 2124.43 12. 2%*
SLxSE 2 1728. 84 864.42 5.0*
FxSE 3 587.23 | 195. 74 1.1
SLXFxSE 6 553.90 92.32 0.5
Error (c) 24 4182.16 | 174.26 |
‘ ]
Total Lo 37458.00 | |
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Fig. 8. Fluctuation of air temperature and relative humidity in the green house. (unit; °C and%)
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Tab. 1u. Average height of Robinia pseudoacacia L. by fertility and moisture levels.
(Cunit @ em

= - Day assessed T | T
T T g/22 1 10/12 10/18 $575 R B § 0
Moiszure level \ Fertility levelN] 5 i
0 4.1 4.8 4.5 4.6 | 4,9
Low 1 4.0 5.7 5.8 7.8 i 8.9
2 4.5 5.4 5.5 6.5 | 7.3
3 4.1 4 5.3 5.6 . 5.9
0 4.1 5.0 4.8 4.9 5.1
Medium 1 4.8 5.7 4.3 8.5 1.5
2 4.0 5.4 5.6 0 1.1
3 4.3 6.2 6.7 11.1 15.1
0 3.8 4.7 4.7 4.9 4.9
. os
High 1 4.4 8.6 12.3 20.6 925.3
2 4.1 6.3 7.9 15.8 23.6
3 3.9 5 9.4 22,5 30.4
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Fig. 10. Average height growth of Robinia pseudoacacia L, by fertility and moisture levels,
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Tab. 11. Average height growth of Lespedeza bicolor Turcz, by fertility and moisture levels,

(unit & em)

g\w&ea o T
) 9/22 10/12 10/18 11/1 11/3

Moisture level | Fertility 1@ L
0 3.7 6.0 6.3 6.8 6.9
Low 1 3.7 6.0 6.3 8.3 9.3
2 3.8 6.0 6.3 6.8 7.0
3 3.7 6.2 6.4 6.9 7.0
0 3.7 5.9 5.9 6.4 6.6
Medjum 1 3.8 8.0 9.1 13.8 18.5
2 4.3 8.1 9.1 12.3 15. 8
3 3.7 6.9 7.0 7.5 9.3
0 3.5 6.4 6.9 7.2 7.3
. . - . 9
High 1 3.3 6.9 7.4 11.5 15. 9
2 3.1 6.8 7.3 9.8 12. 8
3 3.5 6.4 7.4 12.1 18.¢
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Fig. 11. Average height growth of Lespedeza bicolor Turcz. by fertility and moisture levels,
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Tab. 12. Average height growth of Arundinella hirta Tanaka var, ciliare Koidzumi
and moisture levels,

7t

by fertility

=8
3

(unit : em)
ST——_"_ " Day assessed |
~ ' N 9/22 10/12 10/18 11/1 ' 11/8
Moisture level \ Fertility level N o

0 5.9 17.5 6.3 6.9 7.8

Low 1 6.8 18.1 8.4 13.5 16.0
2 6.1 17.5 7.1 9.4 11.9

3 5.6 7.0 6.6 10.0 14. 3

0 6.9 7.4 6.9 7.4 8.1

Medium 1 5.9 9.4 9.6 15.1 17.8
2 7.9 10.1 10.9 16.3 19.5

3 8.2 12.1 14.2 22.0 25.9

0 7.1 8.0 8.1 8.1 8.2

. . .3 . .

High 1 7.9 9.9 11 17.3 23.0
2 7.7 10.9 11.4 16.6 22.1

3 7.6 10.0 11.5 17.3 22.3
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Fig 12. Average height growth of Arundinella hirta Tanaka var, ciliare Koidzumi by fertility and
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Tab, 13. ANOVA rtable for the average fresh ToERrel gEtEe] velygel. el A= 5% ok
weight of Robinia pseudoacacia L, #eol A At v gl a‘(;}}mfﬂl% SEE M
Source of variation ‘d.f.% S.S. | M. S, f F A= 140 8 2Rk M wmrel frmdkel Eaesd
Replication 3l 61 208
- | gl SRS vl A A HEe
Fertility: 3 70,11 23.37] 18. 60% [w{ﬁb‘ . ‘D . J)?',,E,r.
Linear FL| 1] a7.4¢ 17.46| 37.97% S FRe) el DUNACK 50
Quacratic FQ| 1! .73 s.73 so3s  BEYT HRT AERE K148k 2
Cubic FC| 1 15,97 15.92] 12. 7a** BN CLSRY] - ojsthed Ml RAL 112 A
Control vs, treatments| 1 61.85 61.85 49°48** & & %r'i PR T A= 293k 392 Kkl
Among treatments 2 826 413 3.31* Rl Aisiely WH EAERAAE 17, 29,
Moisture 213146 65.73 52.58** 389 ﬁff% ﬂﬁoﬂ O ffaEvkel e ol
Linear ML| 11! 120.20] 120.20{ 96. 16** B ORArEE KT Y HEY wrd W 4 =
I Quadratic MQ| 1] 11.26] 11.26 9.01%* LIRS Rolx] $ba 3§ Kol RE ORI
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Fig. 13. Average fresh weight of Robinia pseudoacacia L. by fertility and moisture levels,
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Tab. 14. The average fresh weight of Robinia
pseudoacacia L, by fertility and mois-
ture levels,

. Moisture
level .
Low 1‘\1/I£d1~ High Remarks
Fertility
level(g)
LSR among treat-
0 0.39] 0.53 0.32 ang levels of fer-
tility;
1 1.15 1.82] 6.28 LSR.=0.929
LSR;=0.978
2 1.00 1.66 4.62 LSR among mois-
ture levels;
LSR;=0. 805
3 0.59 2.77) 7.46 op _ g7

el o) RARIAWI, BEAEHE L AR
WERS WEMEE 19 4ok gor], LR 4
skl % S wolw ook MR A SBA
# g % 159 2o

' 15 A AEEA AT SEssTR
Tab. 15. ANOVA table for the average fresh
weight of Lespedeza bicolor Turcz,

Source of Variation |d.f.; S.S. | M.S. F
Replication 3 0.53 0.18
Fertility 3 3. 27 1.09( 12.53**

Linear FL| 1 0.200 0.20{ 2.30
Quadratic FQ| 1 2,41 2.41] 27.70**
Cubic FC| 1 0.66/ 0.66] 7.59**
Control vs, treatments| 1 2.11  2.11] 24.25%*
Among treatments 2 1.16] 0.58 6.67%*
Moisture: 2 2.83 1.47 16.32**
Linear ML| 1 1.95(  1.95) 22. 41%*
Quadratic MQ| 1 0.881 0.88 10.12**
Interaction FM| 6 1.74 0.290 3.33*
Error 33 2.870  0.87
Total 47 | 11.24
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Ae MR BEY AEES Jvebigdz ¥ ERY
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Fig 14. Average fresh weight and dry weight of Lespedeza bicolor Turcz, by fertility and moisture

levels,
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Tab. 16. The average fresh weight of Lespedeza

bicolor Turcz, by fertility and moisture
levels,

RABEABERE & 4el 9

= Moisture,

o level .
Low Medi- High Kemarks
Fertility um
level(g) ™
LSR among treat-
v 0.23 0.29 0.30 ment levels of fer-
tility;
1 0.44) 1.45] 1.08 LSR.=0.245
L} LSRs=0.258
2 0.27] 1.10 0.8z LSR among mois-
ture levels;
LSRp=0. 212
3 0.230 0.470 0.95 1gR.—q 99

<

oo Fresh weighé

[ o ———-0 Dry weight -

301

)0F

Fresh weight and dry weight(g)

Ferti)ity o ; 2z 3 o 2 3
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Fig. 15. Average fresh weight and dry weight of Arundinella hirta Tanaka var, ciliare Koiczumi by

fertility and moisture levels,
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48] FEREA W SR
ANOVA table for the average fresh
weight of Arundinella hirta Tanaka
var, ciliare Koidzumi.

£ 17
Tab 17.

Source of Variation Jd, f_l S, S, ; M. S, F
Replication 3| o.56] 0.19
Fertility: 3| 12.85 4.28 9.30**

Linear FL| 1 10.12f 10.1Z| 22.00**
Quadratic FQ! 1 0.55] 0.55 1.20
Cukic FC| 1 2.18] 2.18 4.74**
Control vs treatments{ 1| 10.71 10.71] 23.28**
Among treatments 2 2.14 1.07) 2.32
Moisturs: 2 8.620 4.3l 9.37**
Linear ML} 1 7.37) 7.37| 16.02**
Quadratic MQ: 1 1.25 1.25/ 2.72
Interaction FM| s 6.82 1.14 2.48*
Error 33| 15.24] 0.46
Total 47 44,09

Vel giel. Duncan #EBES BAY HEE &
185 e},

F 18, MilBAkZE Y ASRE KEBHZ B A9
¥ LER

Tab. 18. The average fresh weight of Arundi-
nella hirta Tanaka var, ciliare Koidzumi
by fertility and moisture levels,

~._Moisture
T level )
Low I\f;dl- High Remark -
Fertility
level(g) N\
LSR among treat-
v 0.06 0.06 0.08 ment levels of fer-
tility;
1 0.47] 1.04/ 1.70] LSR,=0.564
LSR;=0. 593
2 o34 0.90] 1.49 ISR among mois-
ture levels;
LSR,=0. 488
3 0.29] 2.45| 1.72 LSR;=0. 514
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