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Evaluations of Growth and Forage Quality of Sesbania Accessions Adaptable to
Korean Environments

Chang Min Lee', Young Jin Kim?, Sol Ahn®, Daniel Hailegioris*, Cheong Ae Lee®, and Song-Joong Yun®'

ABSTRACT Sesbania, an annual herb, is known for its high forage value and salt tolerance. It has merits as a forage crop that
is adaptable to reclaimed land in the Republic of Korea. Therefore, we collected Sesbania genetic resources from the Republic of
Korea and other countries, and conducted experiments to evaluate their potential as a forage crop in Korean climate and soil
conditions. In the preliminary experiments, 15 genetic resources which were able to set seeds in Korean environment were selected
out of a total of 46 collected genetic resources. Among 15 genetic resources, SL13 was the tallest and it was followed by that of
SCO04, SRO1 and SE07. The accessions with the earliest flowering started flowering 101 days after sowing and set seed in early
August. Fifteen accessions were evaluated for their salt tolerance at germination stage based on germination rate and growth of
germinated seedlings at 0 mM, 150 mM and 300 mM NacCl concentrations. Five genetic resources like SC04, SL.13, SS20, SS24
and SRO1 were selected to be tolerant to NaCl treatment. Forage value was evaluated based on crude protein, acid detergent fiber,
neutral detergent fiber and in vitro dry matter digestibility. The forage value of leaves was significantly higher than that of stems,
and the forage value of the stem was slightly better than that of rice straw. The forage value of leaves of all the genetic resources
was higher than grade 1 by the American Forage and Grassland Council grade. Among five selected genetic resources, the relative
feed value of SC04 was the highest and it was followed by that of SS20, SL13, SS24 and SRO1.
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Seluate] AR S 20114 of 24547 Eelt]
3, Awe) 5o AR Ao 212880 Do A4FE
& 82.6%2 £& Wol ATk HA| AR FolA o] 45%,
FAO] ZAFRE 35-38%, SYURALRE 16~18%2] H|F
& AR glo] obHE Mol tit SEES w4
ojt}. Hl# 2] 2 TDN (Total Digestible Nutrient) $Fo]
44% (AR T 53.6%, o|&|et 2fo]1akA 63.4%)2 wj$-
vol S AL AN pEel 2ARE Az F
ol 1 97} 9ltHKim er al,, 2009; KREL 2013). E3} %
Jtel A WAk feiAE Sz ET 7o) 30~
SO%ol4F AT U ZAIRE ol8siz Aol felelth
FUoA] AR o elch dol Tekai WY B AR
7R 7 =1 715 712 40] wob ¥ 238 & SAZER
A= 2L QJITtHKim et al., 2018). O]E"ﬂoP gho| 1A= Y
e FFol &4 Holl wet T 57 AolA Auj Aol
”HL% S7F8kaL UARE =2RA 7] 7} b o] H AL FALO
Fol Adlf wolxl= A AHFol B R HYFA
% o] &dfoFst= A3 o] UTHKim er al, 2010). w2hA 7]
% W3l o wE Y Zi/\h:i 7] §A43% s 5ol
Hgkl g RALR AaE Alal 9 S4Hs7He] FAE
= sl = 7]'T‘Oﬂ A3 4= Sl 2R AR A
oo st Fort 9k
M| 28} oK(Sesbania Scop.)+= A, ofEd] A HojjA] ¢}
Gt mH o g o §EIL e Forte] 1WA 22 AER
W54 Aol ot A2 daljA] EaFollA Aul 7+
31 = Aol mIE glof bu] HER o4 HT 9
t(Mahmood, 1998). o] 2.5jo} 5o] 7oAk o
B Alzvbote] £7]9) el A%F oot AR ol g3}
of a1, F|Foll= AlaHiore] £71, 9, &, T4 Tl &
4te}, Bk, et 280l Slthe Alo] WEA oheFet o
+7F o]F o x| th(Nigussie & Alemayehu, 2013).
3, HlAvl ol Rl dlgko| =1 A8 R o)

T

=

ol

W:q

s
=
of WhEE=o] AFRRE o8& 4 qlal Al&HYoke] 9l
AR QY7L I 7HEE] 71840] woF A Aol
= G40} 9Fo] AR 2 o]&% 11 QIth(Kabir ef al., 2018).
Lee et al. (2007)= A|2vfYol7l G5 % 0.8%<2 =) 7+
2 2] EOFof| A 80%0] A4S Wrole-S Bo|H Kenaf (Hibiscus
cannabinus L.), Alfalfa (Medicago sativa L.), Ryegrass (Lolium
multiflorum Lam.)Btt §HE3E, YA D HdE50]
Zaltha sl ole} o] Alauluol whla gl
ol WEEEROA g 9w FFYUCR ogd 4

A A AFEZER ek ohet gl ot ) 2k
Ao A o] ZALR AALo| o] && st 71|71 itk Azt

_Iﬁ' ;9 M

Hot 7]1E Aol = AlaHiyotE =e[dE=E o]§5ty
ARbE ZHE R B JNEFSty] g AtE A FI
o 2ol AlAvtuole] HSEA4dT WHAd D AFRZHAof of
3t A BHZESE AFSFo|ti(Cho et al., 2015; Lee et al,
2007). waba] B i Folq Aauiols 2AFRE
o1 5 U s 243071 91k Fgol 4
I3t Alzupuote] WSS, dolr] Y4 W ALzl
& 2AsHAT.

Al M=z

Alz=ajol §22H & 46742 BN dudFelA =
el Mo 4k dide] 7kttt AS R gld 1559 it
A= ] 33, &ol 14, opzEzE 14, LAjoholef A 1
A, 2Eal OWO} 9% 5ol Slrk(Table 1).

MAHLIOL REXHH

Alzuor A4S 20159 49 8o 0§ =7
oj(72-h) 0l hEste] oF 20U7F S HE ¥ 60 cm x 40 cm
2 Zoh 18y A% Audsta A Ege] A4k vl

+ A4 150 kg/ha, Q14 100 kg/ha, 123l Z2] 100 kg/ha
S A2 A&t ASEARE 35 § Cho et al.

of Mg £X XAl

Table 1. The Sesbania genetic resources that were able to set
seeds in Korean climate.

Entry . Abbreviated Country
No. Species name of origin
1 Sesbania cannabina SC04 India
2 Sesbania exaltata SE06 Australia
3 Sesbania exaltata SE07 Uruguay
4 Sesbania exasperata SeS11 Brazil
5 Sesbania exasperata SeS12 Argentina
6 Sesbania leptocarpa SL13 Turkey
7 Sesbania leptocarpa SL14 Turkey
8 Sesbania leptocarpa SL15 Afghanistan
9 Sesbania sesban SS20 India
10 Sesbania sesban SS21 Japan
11 Sesbania sesban SS22 Zaire
12 Sesbania sesban SS24 India
13 Sesbania sesban SS26 Mexico
14 Sesbania rostrata SRO1 China
15 Sesbania sp. SX31 China
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Table 2. The physiochemical properties of soil in which Sesbania
genetic resources were cultivated.

pH Organic matter Avail.P,Os K Ca Mg
(1:5) (g kg (mg kg™)
7.3 17 111 0.57 5.2 1.3

(c mol. kg™)

(2014)9] el whet 274, 47, FA, FPvi
FEEAS, AHT, M) 5 z
FE T 40%7k N3} WS B 7)Eo R solrh A
2 9HE $ 1109730 79 300 £FHA 1 m*ofA
o %
At

ol o

I

t4A74AE 3RS0 & SRR BA Y AETs &
3lo] had o & Mttt AFEGY] B ARe X
Ao s wixE 1070 217 ] A3} 15 cm 93] 9|
A AFstAoH, AHE AlRE AFAsA7IEAlE 2
gJoto] S EA5HGTH(Table 2).

wopy| gy Y
FHEIE Y8 TS HS0,0 308 7+ A2siglon,
0]Z NaClOZ 15587 A% 1 2242 P39t 73
253 FA= SRl AFAA 25°C ARl 2447 2
FAAT &5 AR FA= 2% 11 em petridish
o 2%9] oIS 71 1 Yo TEstg o, 5E I 7t
petridisho]] %= $=FH NaCl §H-5 10 ml 4 F53}3]
t}. NaClo] = 0, 150 121 300 mM 37]¢] 202
AL, WobRAH: 25°C S of-§3te] Aty

T} NaCl €9 A2 & 744 5 Zo]7} 2 mm ©]4<3]

FAE wotd 7oz sty on] wokd gl A4
B9 W] Zo|g AL Lol S Wold FAY
MR g Lehfglm, Wobr] NS F4E S0PH A
AFsho] 2ubEL O & 2A}SHITHDan & Brix, 2007; Jungklang

~

et al., 2003).
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74 Fwol AFSHAT A=z 2EEL Al
Q1 AOACH|(1990) 2= FAskGl o, SAAIAIE-8 "4
(Neutral Detergent Fiber, NDF)&} AMAA| &84 A&
(Acid Detergent Fiber, ADF)+= Goering and Van Soest]
(1970)= ol-&sto A sIoATt. F7H42l(Total Digestible
Nutrients, TDN)& ADF9} NDF7} A8 43848 9 A 2| 2ka}
o ABTAZ AT Holl 2713 A4 TDN%) =
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Fig. 1. Monthly temperature and precipitation at Jeonju in 2015.

IVDMD)2 Tilley and Terry2] ®H(1963)2 Moore7} =
At Wel(1970) 0.2 BA5HITh AFthALE 71X (Relative Feed
Value, REV)= Holland ef al. (1990)2] DDM x ?1\2/[; o] 7
Ab4o]) ofa) AHEalo T, ]HEA ZAR Y SAFGC) A%
EHEST RFV 151 oA 1553 125~150, 25 103~124,
35w 87~102, 45+ 75~86, 55+ 75 w|¥hHS 4-§5}of
AALR 7S FH71sAKSeo et al., 2012).

Aozt 7|23t B+

ANE717Ee] 7] &3k ZF4==F2 Fig. 13t Aok AR 7|71 4
AEE 999 7|22 HA7|2 v5H9 o ukEA
7191 449] 7|3t ZhpeFE 13.9°C, 93.3 mm, 7i3HA|
71¢l 6~7¥ 9] HH7]- &L 22~25°C, 121.9~124.7 mm ¥t}

SHEN

SASZ 2 I (Version 9.2, SAS Institute Inc, Cary, North
Carolina, USA)Z ©]-&sto] SAEA S 345tk 7<%
A £AoE Hit, FFHAE Aokl W 4848 A
v o} 7+ S 549 Bt v PROC ANOVAER #
AHEA T ool Qs A 5% o404l Duncan’s

Mulitiple Range test (DMRT)2 A3}tk

MIAHILIOF RTXIC| Ms EM
Fig. 2= AlAntuote] BS3d|, 317] & FA9 m
Urebd e} A2y o] o] 7H AR Al
o] AR 1519 F8 A& B
AR HE 272 2 m ool gl=t, §3] SL130] 4.2
mz 714 2493, 1 the o & SC04, SRO1, SE07 So] 2
S2HE 10 cm AF9 FA 72 SE7, SEsll,
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Fig. 2. Morphology of whole plant, flower and seed of Sesbania.
Table 3. Growth characteristics and yield of Sesbania genetic resourses in Korean environment.
lfengIEt ]c?liarsrlfztr bralrjc(;l.e: fper ncI)\tIi(;.s (;)fer le:if(zs 0pfer Days ’toz Flowering Ril:;l;ng Flower Dr};(iemlztter

(cm) (mm) plant plant plant flowering (m,dy (m,dy” color (ton/ha)
SC04 336+ 16.1bc 25+ 2.0abcde 28 £ 1.3efgh 37+ 13de  233+18.4d 111 7.27 8.13 yellow 64 +5.4e
SE06 288 +22.5efg* 21 +0.6bcdef 25 + 1.8fghi 34+£0.8ef 438+ 15.5¢ 111 7.27 8.10 yellow 167 +6.3b
SE07 348+ 13.0b 26 + 1.5ab 46 +2.5ab 56 +0.8a 488 £ 18.8c 130 8.15 8.20 yellow 171+ 11.6b
SEsl1 305+ 13.1def 25+ 1.labcd 45+ 0.8ab 49 +0.5b 473 +£20.6¢ 130 8.15 8.17 yellow 278 +5.5a
SEsl2 198 +6.7j 18 £2.3f 16 = 0.5i 26 = 1.0g 81+3.3e 161 9.15 10.1 yellow 27+ 1.0f
SL13  423+8.5a 24 +£2.6abcde 33 £4.2cdefg 39+4.2cde 614+26.1b 103 7.19 8.17 yellow 133 £23.1¢c
SL14 314+43cde 21+ 1.2def 29+2.2defgh 37+3.3de 141 + 8.2¢ 125 8.10 8.18 yellow 118+ 7.0cd
SL15  200=+6.7j 10£0.9g 20 + 1.4hi 31+ 1.0fg 113 +8.3e 120 8.5 8.7 yellow 33 +£4.2f
SS20 286+ 5.4fg 28 +1.0a 31 +£2.4cdefg  37+2.5de 460+ 17.8¢ 102 7.18 8.5 yellow 170+ 13.3b
SS21 261 £3.3h 21 £0.9cdef 22+ 1.4ghi 31+0.5fg 231 +£13.5d 130 8.15 8.20 yellow 120+ 23.5¢cd
SS22 320+ 18.7cd 24 +5.5abcde 40 =+ 5.4bcd 42 +£5.6¢d 581 +72.9b 111 7.27 8.5 yellow  60+3.7e
SS24 286+ 17.5fg 25+ 5.5abe 42 £2.1bc 49 +3.0b 628 +22.5b 101 717 8.3 yellow  95+2.1d
SS26 273 +5.0gh 26 £+ 5.5¢f 55+17.7a 45 +3.8bc 723 £ 125.0a 101 717 8.3 yellow  99+5.8d
SRO1  330+4.1bcd 27+ 5.5abcde 37+ 1.4bcde 48+ 1.3b 642 + 6.2ab 101 7.17 8.3 yellow 138 +25.6¢
SX31 230+3.3i 28 +5.5def 36+ 1.7bcdef 43 +0.5bc 495+4.1¢c 101 7.17 8.3 yellow 34 +2.5f
Mean 293.3 23.7 33.7 40.3 422.7 116 8.1 8.4 - 113.8
Range 198~423 10~31 16~55 26~56 81~723 101~161 7.17~9.15 8.1~10.1 - 27~278

*Date of observation: 2015. 08. 07

“Date to flowering: days from seeding to start
‘m: month, d: date
*Values followed by different letters in the same column differ significantly at p < 0.05 by Duncan’s Mulitiple Range Test.
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Table 4. Correlation coefficients among growth characteristics and yield of Sesbania genetic resources cultivatied in Korean

environment.
Plant height No. of branches No. of nodes No. of leaves Diameter of Yield
(cm) per plant per plant per plant shoot (mm) (ton ha™)
Plant height (cm) 1.000
No. of branches per plant 0.354%* 1.000
No. of nodes per plant 0.469%* 0.833%* 1.000
No. of leaves per plant 0.474%* 0.799%* 0.717%* 1.000
Diameter of shoot (mm) 0.594** 0.481** 0.610** 0.491** 1.000
Yield (ton/ha™) 0.445%* 0.348* 0.415%* 0.309* 0.629** 1.000

* and **: significant at the p < 0.05 and p < 0.01 level, respectively.
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Moz Mrvhole] 2o 2719t 74A 9] ubtie] A 1]
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AN AL 157 AR 9] £E BT ehilol
Stk ZAEHs 5081 o)A} A4 E g on, gt 4 AAlo] A
21E] 8YUNE 7HAS19 AL SEsI2: 1090 Aatste] Ao
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AR UstTh S B4 7 4TS AR Aas
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opzolAl Y 4R Hol FHHo| F1 EFo| 2
5o ABAAFo] Woked, 1 F SEsl1o] 278 ton
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AENE 2ast gk

woly| Y L27| LA
oaluel 7H4 9] PErl 0.1~2.5% (15~416 mM)E
ek A7)0 ek WA 2] 1HA] ARFS AA )

5 20 mM)°f| wlsl asle el AT 7
o] t ol M o] Fat Wold2 50%E 4] A

O SX312 98% & uj>- =9frh thxto] thsh NaCl 150
mMILof|A] HroRg 7FA80] 50% o]ale] RS SC04, SE07,
SEs12, SL13, SL15, SS20, SS24, SS26, SR01, SX31 ©]¢]
Lg), o]% SCO04, SE07, SL13, SL15, SS20, SS24, SRO1,
SX317} 20%9] 7HA8S H et thz=Itof| tjst NaCl 300
mM-of| A Hoks hasEo] 50% o]5kQl A2 SL13, SS20,
SS24, SRO10]81a1, UH A= 70% ojAe] 4L Hrh
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2of ME FHRFY ] ol g2 XAt He] Zol
o AEof o £s] i Elon, AR dojk
B Zolo] fago] ¢ Fth o= dekrt TS
A Eey Be] Zol7y Zasin, AR ET Felvt o
FEFE A H=rha gt Aol Z2b|(Muhammad ef al.,
20006), AHE AHLE9] i xtol oigh A2+t 7he] A
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FagS HAARE o) dol= 742 78%%}F 92%9 4
&5 Bo) Al 42 5 SX31-2 1195 %E(300 mM)
oAl A= AR o] o] Fo| A A 8kalL, SROI
£ 150 mME2} 300 mMT| A 2z 58%9)F 81% 2 H] 3L
A e e AR ZHAES Belo, Wokg A4 A
gt 7F wrolg Zhavt AQkd SS208 £7)9F e
PaEoh g0l
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=

EAko] wiZo] w7 Wsky] ATt s, 2 A
FolA AFRT FARLAANAE GAFE AT} BRE G
d, dxz) A oo ML A7) Weldm ol dd &
obfltt. o= Na'o] Az oz Qs g9 Hol7t &
o}zl Z.0.5 Fheheul(Tobe ef al., 2003), 242He] @2
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Fig. 3. Germination rates of seeds of Sesbania (A) and growth of germinated seedlings of selected Sesbania genetic resources (B)
treated with different concentration of NaCl for 7 days. a-c values with different superscripts are significantly different

at p < 0.05.

He] stollAle] AR Zelde] Gepo R Faje] SE Bt
A&l =) ¢ A Y Almansouri et al., 2001; Sardoo & Fastemeh,
2016), NaCl9| /o gl #sjE WA Zhu et al,
2016), o]-£0] BeHge} i o] BE HgSo] BitHow
285 Abol A0 % WZHETHAl-Hakimi & Hamada, 2001).
o|Are] A= aokstw §HAY SLI3, $S20, SS24, SRO1
2 wolr]e] mAAee] ol Woki daifo] Bgtort &
Hep 9] A = sl en, NaCl 150 mM+-9]
A= SC0429} SX31, NaCl 300 mM--o]| A= SL13, SS20,
$S24, SRO1&| ohgo] Skt

MAHILIOF STXIEC| AlR 7HX| 24
£ Mg A= CP, ADF, NDF, IVDMDE #4359 =4|,
AA gAAEe] =& T2 Hdt 70%0|9 e, 7|7}
NHTE 3~4% A% ¢ =StTHTable 5). CPI=F2 Slo]
5 24.5% (16.9~29.8%), Z7]7} Hit 6.4% (3.8~9.7%)=
o] 7Kt 3~4uf =kt ApH HE B Qo] CPIEF
o] =2 Ado] &719] CPEHE vl =2 7o AU
om, olo] CPEFER SC040] 29.8% & 714 =
[e]

oL, E71
o] CPSHFE SEs127}F 9.72%= 714 &) 9ol A

DF ¢}

NDFL Z+zF B3 23.9% (19.3~29.9%) 2} 38% (32.6~42.6%)
o| &7|= 4 Hi 55.9% (51.0~61.4%)2} 66.3%
(61.7-732%)2 9 Bk 27|04 9 e AeFS 1Y
th. ADFE Abggolol Bals o Hed AETAA
3 Gepoln], NDF: 344900 a5 o 443 A
ZPAAE TS U, ofF do] ¥84E AR
o 7 WolNx %o AR HAFS Fo5A ek
(Grant ef al., 1997). IVDMDE & 3 74.3% (65.4~
81.7%), Z7]= HI 50.6% (41.8~58.7%)% 22| A3le
o] Hglo] &9LOr|, ADFS} NDF 3H#0.2 4+ TDN
3} RFVE 9lo] Z7]Hc} 24 &9tk YWAOR Aze)
B 4¢) ehwtE 7|20 % H7bslt) CP, ADF, NDF,
TDN 3 REVE A4ts] 245 s34 7122 4o
of Az W 2AFRO| WL Brhske] Aol Age] o] &3}
1 glom, RFVZE] 125 o 4fojojof n]32A] 242 )
(AFGO)7 43 A% FA5F 153 ol4el sjasct
(Nongsaro, 2014). & Ao 4] BE A|2uho} fA%2
o gl RFV gto] 151 o]4o % E5go] sgu g, u
£ §AAQY 27k 55l sEstel AR v
o, o] SL14, SL15, SS24, SX31& A &gt Yz
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Table 5. The forage value of leaf (A) and stem (B) parts of Sesbania plants (% of DM).

(A) Leaf
Genetic Moisture CP? ADF’ NDF* w TDN" IVDMD"

resources (%) (%) (%) (%) bMI (%) (%) RFV!
SC04 69.2 29.8 19.3 35.5 34 73.6 78.0 192.9
SE06 70.5 27.3 21.3 394 3.0 72.0 79.0 170.1
SE07 68.1 21.7 27.7 42.6 2.8 67.0 65.4 146.5
SEsl1 69.0 24.2 20.7 38.7 3.1 72.5 69.1 174.6
SEs12 70.2 28.9 15.6 32.6 3.7 76.5 81.7 218.5
SL13 66.7 28.6 20.9 36.7 33 72.4 77.9 183.4
SL14 67.4 23.7 25.5 37.2 3.2 68.7 72.5 172.0
SL15 69.4 17.4 27.1 35.8 34 67.5 71.7 175.6
SS20 67.3 28.1 19.8 36.3 33 73.3 77.9 187.8
SS21 66.3 27.7 21.6 41.6 2.9 71.9 74.6 160.8
SS22 66.1 27.7 27.6 40.9 2.9 67.1 76.4 152.6
SS24 66.7 16.6 26.7 38.2 3.1 67.8 71.6 165.0
SS26 66.7 20.2 28.0 39.5 3.0 66.8 69.5 157.2
SRO1 67.7 21.8 29.9 37.6 3.2 65.3 71.4 161.7
SX31 71.6 24.2 27.5 40.2 3.0 67.2 77.8 155.7
Mean 68.2 24.5 23.9 38.2 3.2 70.0 74.3 171.6
Range 66.1~71.6 16.6~29.8 15.6~29.9 32.6~42.6 2.8~3.7 65.3~76.5 65.4~81.7 146.5~218.5
(B) Stem

Genetic Moisture CP? ADF* NDF* W TDN" IVDMD"

resources (%) (%) (%) (%) DMI (%) (%) RFV'
SC04 72.8 6.3 54.4 68.1 1.8 459 494 62.8
SE06 76.8 8.3 53.3 65.7 1.8 46.8 56.3 66.3
SE07 76.1 7.7 51.9 62.3 1.9 479 53.5 71.5
SEsl1 76.9 6.8 51.1 62.5 1.9 48.5 55.9 72.2
SEs12 77.8 9.7 51.0 61.7 1.9 48.6 58.7 73.2
SL13 67.6 7.2 55.9 66.8 1.8 44.8 48.9 62.3
SL14 70.9 4.8 57.1 65.9 1.8 43.8 49.7 61.9
SL15 72.3 4.4 58.5 70.8 1.7 42.7 46.6 56.1
SS20 71.2 6.8 58.7 66.2 1.8 42.6 50.0 59.8
SS21 64.3 8.1 54.8 64.1 1.9 45.6 52.9 66.2
SS22 70.5 7.2 60.8 69.8 1.7 40.9 46.2 54.5
SS24 69.6 3.8 60.5 68.7 1.7 41.1 449 55.6
SS26 69.1 5.5 57.6 68.4 1.8 43.4 49.5 59.0
SRO1 74.2 6.0 53.0 61.5 2.0 47.1 54.9 71.2
SX31 67.8 3.9 61.4 73.2 1.6 40.4 41.8 51.3
Mean 71.9 6.4 56.0 66.4 1.8 44.7 50.6 62.9
Range 64.3~77.8 3.8~9.7 51.0~61.4 61.5~73.2 1.6~2.0 40.4~48.6 41.8~58.7 51.3~73.2

*Sampling date: 2015. 07. 15

“CP: Crude protein

YADF: Acid detergent fiber

*NDF: Neutral detergent fiber

“DMI: Dry matter intake

"TDN: Total digestible nutrient

“TVDMD: In vitro dry matter digestibility
‘RFV: Relative feed value
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el Z7]& WA (CP 5.07%, TDN 43.66%) (STFCK,
2012) Wrp ARAA ) 23 T e Szolth, B el
A T ATl 13 AT Al ASAE S0l
oug A7 HFA719) 7+ AL AT} A=A o
FFe vHE 7HsAol Tk S, SEs12& A= Aehrh
=& Tk Eo|7] wiof &) wEre SS20, SS26, SRO1,
SX31 & Hoh Al=ZMA7E B £ F7HE S 7S Ml
AT 4 G, ol A%7Izke] ATHELE B Yo
ADFEFS ol 3 20 5 7jeh §of Fape o
o}x]7] wjEo]ti(Nongsaro, 2014). WHAFS] F9 =AF
o g ool WOl el A i
wol A 2AET} FAF0] AT Holm, RFV o
el A = SCO4, SL13, SS20, SS24, SRO10] A%
AT Tk ols oAl Ad2 AF54 Aot
o=, SCods 22 AUAT EAeoF A, A
Alpo] oA O Bgkon, SLI3S 2] Ax #A%
Q47 ok ARAYAe] GloA] $ele AR Mtk
$520¢} SRO1-S 0] ZHX|5k #1450} G4 Fo| WolA
74;&443&0] =91 SS24= 4= worz|ul A5 AJAE
ool WA e EAS Witk Eat o5 4L ol
P Aol A 150 mM, 300 mMolA] ¥ L% & wop
£& Bo| uhRe] AR BPI MY RAR YA s
ol ek 27h8el AT A7} Qi AoR Helth

>

w2 i _I[N' o

eI}

ARy Fob} Al Al&Bly ok AFR X7 -5t
Y e 7RIt A ok 2 A
H R o A 2] ZALR AAto] A3} AFRAES W
7] fI8te] =W 7521004 ZHEtet Ado) 7HeRt =Y
A 15489 8 s 541 o] Had 9 /\}iﬂ
A < B7Fskeleh ARt A Ao A 9] Al AHb o}
Aol sk ukE 82U Fof AJEF Hglow, 7Y 7\0}_._
of A o] Zfstetlar, Ad 8Y 2 RH AR
54041:} 20 W 2.93 m (H4 1.98 m, Hj 4.23 m)o]
om, SL130] 423 m& 7F4 291, 7L theo @ SCo4,
SROI So] 4%ty AEAAEFS Hot 113.8 ton/ha (FH 4
27 ton/ha, |t 278 ton/ha)o] Sl ow {9 727 o
ofsl) Aol 2A FFE Wkt AlLHiyore) &
7] Algrol Agollube} A3kE|gl7] wjoll Ja7F B A
Hol AtR R o] &7HA7F & Ao r Holw, Jrt Bk
= SRO1¥} SL139] 138 ton/ha, 133 ton/hal 2 H|WZF &=
o ABAAES 29tk EAE NaCl 0 mM, 150 mM,

Jo St 1 K

300 mM -&-Hof A 7UZE A2t F Wobs W { RO A4
Hof el Zo|g HrheE Wolr| yH/d2 SC04, SL13,
SS20, SS24, SRO1 50| =3tth 7f&t7]of] AF3H A7 2
CP, ADF, NDF, IVDMDE 7|&°.2 BH7}% Alzg7as
o] E7|Ht Y53 wokow, 719 AbE7HA]= YA
Ho} o7t o E il 222olQlth BE AR} AL AFGC
7F 483 2AMR FHSFA 155 ool &
71eF BEEALS 1kl ol RFVZE 43 208 ¥
715l SC04, SL13, SS20, SS24, SRO1S o}y EA =
7t 7] Wil ol Aol el IHH ] Bkl &
Atz AR 7Rl it MRS 3T 7T o
i AYZrE T

£ A AR SRl A
of o]
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