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Abstract: Modern breeding techniques have developed rice varieties with straw rich in non-structural carbohydrates

(NSC) , including glucose, fructose, sucrose, and starch. However, in the high temperature and humidity
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conditions of southern China, such straw decomposes rapidly, leading to significant loss of available sugars. Ensiling
offers a solution by converting NSC into organic acids. Nevertheless, direct ensiling of rice straw proves ineffective
due to dominant Clostridium fermentation. This experiment investigated the changes in NSC of rice straw between
before and after ensiling and evaluated the impacts of additives on fermentation quality, nutritive value, microbial
community composition and mycotoxin load after 90 d of ensiling. Four treatments were used in this experiment: 1)
Control group (CK) ; 2) Lactic acid bacteria inoculants mixed with Lactiplantibacillus plantarum and Lacticaseibacillus
paracasei (HLLAB) ; 3) Calcium propionate (PACA) ; 4) Mixture of two additives (HLAB_PACA). Three replicates
per treatment. The addition rates of HLAB and PACA groups were 5X10° CFU-g ' and 4 g-kg ' of fresh
materials, respectively. After 90 days of fermentation, all groups exhibited significant reductions in glucose,
fructose, and starch (P<Z0.05). HLAB, PACA and HLAB_PACA groups preserved higher (P<C0.05) residual
glucose levels than the control group. These three additive groups also had significantly lowered pH, acetic acid,
butyric acid, and ammonia nitrogen (P<Z0.05), with increased lactic acid production (P<C0.05). Neutral detergent
fiber and acid detergent fiber contents were notably decreased by additives (P<C0.05). PACA and HLAB_PACA
groups had increased bacterial community diversity as measured by Ace and Chaol indices (P<C0.05). The HLAB
and HLAB_PACA groups comprised natural fermentative lactic acid bacteria, initially composed of 8 zero-radius
operational taxonomic units (ZOTU) belonging to Ligilactobacillus, Lactiplantibacillus and Lacticaseibacillus,
which evolved into a Lacticaseibacillus-dominant bacterial community (ZOTU1/ZOTU318). All additives
suppressed the relative abundance of Clostridium. Fungal diversity metrics showed elevated Simpson and reduced
Shannon indices (P<C0.05) in HLAB_PACA group versus HLAB and PACA groups. Although the use of
additives significantly increased the relative abundance of Aspergillaceae and total mould counts (P<C0.05)
compared to the CK, it did not cause a significant increase in mycotoxin levels, such as aflatoxin and zearalenone,
which remained extremely low. Therefore, the use of lactic acid bacteria and calcium propionate additives plays an
important role in improving the NSC structure, fermentation quality, and microbial community structure of rice straw
silage. These data provide scientific information relevant to the efficient production of rice straw silage.
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Table 1 Changes in non-structural carbohydrate composition in rice straw before and after ensiling (g kg DM )

i H AbFRZ Treatment group PRl W

Ttem Y CK HLAB PACA HLAB PACA  SEM  P-value
T Sucrose 3.35%1.290a 1.1640. 338a 1.0540. 061a 0.9140.037a 1.1440.121a 0.33 NS
T % B Glucose 24.7041. 690a 1.5240. 425d 4.80-40.438cd 10.7040. 901b 6.65-0. 681c 2.19 ok
Bk Fructose 31.8041. 750a 4.0470.196b 3.87-£0.190b 5.240.577b 5.08-0. 372b 2.94 ok
EH Starch 88.9-7.62a 51.8-8.76b 73.9-+8. 44ab 48.244.83b 50.33.28b 5.03 ok
e S5 H MR K AL A NSC 149. 0+ 10. 40a 58.6+38.51b 83.6+8.10b 65.1+4.85b 63.2+4.11b 9.41 ok

DM, F ¥ i Dry matter; Y, /K F&F% F¥ J5BE Rice straw raw materials; CK, X} 18 41 7K F& #% #£ 75 I Control silage of rice straw ; HLAB, & & LR B 78 71
21 K F5 A #F 75 I Rice straw silage treated with mixed lactic acid bacteria; PACA , T g %5 21 7K 7 &% #F 7 I Rice straw treated with calcium propionate ;
HLAB_PACA, & 4 7L 1 A1 79 R 45 1R 4 24 /K A5 4% FF 35 I Rice straw silage treated with calcium propionate and mixed lactic acid bacteria; NSC, Non-
structural carbohydrate ; SEM, Standard error of the mean; *#%, P<C0.001; **,P<C0. 01;*,P<C0. 05; NS, P>>0. 05; [Al 17 /K [f] /NG 4 3 7R AS [ 4b 2 ]
2 5% W % (P<<0.05) Different lowercase letters in the same row mean significant differences among different treatments at P<<0. 05. T [i] The same

below.
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I ANA 7.66 g-kg ' DM, S I5R] 4 4 ] 1 & 52 1 FLIR & 5 (P<<0.05) ,HLAB_PACA 20 B A & I FLIR % & .
FIE A 0 390 4 ol 40 8 35 AR T 2R A i (P<<0. 05) , L HLAB Y Z R & i ek . A AR R BERY CK 4L b b
AR (0. 185 g-kg ' DM) ,{H &7 HLAB R K N R . PACA 219 P9 R 5 8 Bie 55 (P<<0.05) . CKAL &4 1R
AR T R (21,8 g-kg 'DM) , B OR B9 B OE BEAR T T R & & (P<C0.05) , Horh fl A TN R B 1Y
HLAB _PACA MIPACAH RN TR, CKAZRBR &R 208 g-kg ' TN, Fr A U Jin 57 &b #EA & 3 FE AR T 4
BRSE(P<0.05), HFr A RIMA AR A S A & 2T 60 g-kg ' TNRLF . HAHLABA HADHE T, 2-
P A A PR AR ARG o A AR BRZH AR RS Y 5 TR . HLAB_PACA FI PACA 2H v N IR 85 1) ff I B AR 1
SRR i PR T A A B 2 (6] 4 8 B 25 S (P=>0. 05) .
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Table 2 Effects of additives on fermentation quality in rice straw after 90 d of ensiling

i H A FRZH Treatment group FRifEiR W E

Ttem CK HLAB PACA HLAB PACA ~ SEM - P-value
pH 4.96+0.0260a 4.0440.0029bc 4.0740.0058b 4.0140.0058¢ 0.12 *okk
FLHZ Lactic acid (g-kg ' DM) 7.66+0.78c 44.20+2.19b 61.704+1.79a 65.90+2.94a 6.98 wokk
LR Acetic acid (g'kgﬂ DM) 6.10+0.635a 2.1340.433c 3.63+0.267hc 4.0740.088b 0.46 *ok
P Propionic acid (g-kg ' DM) 0.185+0. 185b ND 10.300+0.514a  8.170+1.190a 1.43 ok
T Butyric acid (g-kg ' DM) 21.80+1.20a 3.99-+2. 31b ND ND 2.77
Z 5% Ammonia Nitrogen (g-kg ' TN) 208.049. 020a 51.5+0.373b 55.1+1.540b 54.340.472b 20. 30 ok
1,2-§ [ 1, 2-Propanediol (g'kgﬂ DM) ND 0.358+0. 0348 ND ND 0. 05 NS
Z, W Ethanol (g-kg ' DM) 18.0+4.22a 11.8+1.75a 8.2240.82a 8.0141.39% 1.59 NS

ND, £#i i Not detected.

2.3 A0 dJEKMGREAT T RAA S E G AL AL 0 oR

e 3R MK RERE FF 7107 90 d Ji /K REAS FF 0 o 0 £F 24 41 30 % 20 8 0 3510 4 (2 35 5 ) ( P<<0. 01) , 1 BT 45 4b B
Y10 KL 1 AR IR AT B 22 5 (P>>0.05) o CK ALY T4 T & fat S5 1K, v 1 Y WAk &7 40k R0 1 M Ok U4k 2F 4 3 ok e
T BT O IR0 Y 0 P R 35 8E n T F BR (P<<0. 05) , 2 3 RRAR T v Uk T £ i R R M vk T AT 4 i (P<
0.05). T CKMHLABA ,HLAB PACA F1 PACA 20 EL A T 55 A T4 o & & LA K SR % wb 1k ok 74 &7 4
Pl P Tk £ o 1 i

F3 KEHEFIOABMFRMFXE B T4 H S0

Table 3 Effects of additives on protein and fiber composition in rice straw after 90 d of ensiling

I H Ttem AbPEZ Treatment group Prifiie WM

CK HLAB PACA HLAB_PACA  SEM  P-value
T4 % Dry matter (g-kg ') 2954 3. 23¢ 31140. 33b 3274 1. 84a 328+3.74a 4.18 Hokk
HL# 11 Crude protein (g-kg™' DM) 69.5+0.159a  71.5+0.506a  72.24+0.820a  70.4+0.727a 0.40 NS
rf M PR 34 2T 4 Neutral detergent fiber (g-kg ' DM) 636+ 5. 04a 601+44. 54b 561+41.33c 57145.87c 9.06 Kok

PR 1k ¥ 16 27 4 Acid detergent fiber (g-kg ' DM) 407+0.77a 3724+3.30b 338+5.48¢ 34844. 86¢ 8.20 ook
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Fig. 1 Rarefaction curve of bacterial community and fungal community in rice straw silage
ZOTU, Z 1245 525 5 I8 Zero-radius operational taxonomic unit. F [i] The same below.
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PP REIE T AL IR ZOTU Z A AR A, v LA AN B 2 RFE S ZOTU e £, 35 8 17 1944 k2 34>
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Table 4 Effects of additives on the o diversity of bacterial and fungal community in rice straw after 90 d of ensiling
Bl i H A FEA] Treatment group FRifER T
Category Item CK HLAB PACA HLAB PACA SEM P-value
AERETE Sobs$E %L Sobs index 218+6.5a 240+45. 3a 336+13. 3a 274+62. 4a 21.500 NS
Bacterial & #5 % Shannon index 3.54+0.073a 2.0640.276a 2.52+0.116a 2.0840.683a 0.241 NS
COMMUNILY - e 4% He B Simpson index 0. 061-£0.006a 0. 267-0. 039a 0.217+0.023a 0.326+0. 116a 0. 040 NS
Ace 5% Ace index 250+8. 31c 312+38. 90be 379+5. 66ab 439+8.92a 23.100 *k
Chaol 8 %1 Chaol index 2474+9.5b 302+ 38. 0ab 386+10.4a 363+34.8a 19. 900 *
P35 ¥ Coverage (%) 99.914+0. 0045a 99.83+0.0145ab  99.84+0.0153ab 99.81+0.0371b 0.015 *
HHRETE  Sobs 8% Sobs index 2014 14. 70a 2694 27. 50a 266+44. 84a 22249.96a 11. 300 *
Fungal 4 45 %4 Shannon index 2.1440.048b 3.2240.151a 3.10£0. 167a 2.1640.139b 0.163 ok
COMMUNILY - s 46 4540 Simpson index 0. 27940.0246a  0.11040.0104b  0.13840.0300b  0.30040. 0405a 0.028 -
Ace 8% Ace index 227+ 14.9a 288+26. 0a 287+12.7a 279+9. 8a 10. 500 NS
Chaol 841 Chaol index 234+13.4a 296+21. 3a 291+18. 0a 273+ 14. 4a 10. 300 NS
76 T Coverage (%) 99.90+0.0103ab  99.9140.0067a 99.91+0.0227a 99.85+0.0062b 0.010 *
(@) 4 B BESZOTUIK T 1 5 AL A5 43 BT (©) HETEVEZOTUIK T 1Y) 32 AL A 43 #T
PCoA in bacterial community PCoA in fungal community
on ZOTU level on ZOTU level
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Fig. 2 Principal coordinates analysis (PCoA) and upset analysis of bacterial community and fungal community in rice straw silage
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CK 4L R At 3478 i 570 b B2 W86 IX 43 F o B 2d 5 i T H R BEIE TP A AR FRZE ZOTU Z [ 4R 4, AT L& H 34>
ML B A ZOTU B i ik 8 17 15040, 5 4 M A ZOTU % 166 MR #iL . 7204 ZOTU
D51, CK B A Fe £ (484 ), 1 HLAB 4l #5 /b (1245 .
2.6 FH 90 d G KAGFEAF B R m R 2 n T BE R 4L G F R

S TR 6 7K R RS AT 75 I A Ak m 20 AR 95 A B i LI 3. CKLVHLAB FITHLAB _PACA b #E#R 2 25 fil AT Bl
i1 (Bacillota, J5 S BE TR 1) o5 4 33 (&1 3a) , Horp CK A i, ZFFUAF B 1T 5 Fab 3] 1 86. 84 %0 , Hi A P >4 3 25 40
FRUETT i Lot 43 3 35 B 7 74.83% F173.31% o K ZEFFF & T AR K 10 F 43 A, £ 5 49 (1 3b) L H (18 3¢) B
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Fig. 3 Analysis of the bacterial community composition in rice straw silage
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HLAB PACA b PR L #F e 40 JF A MW 8 22 5 o & 38 K F (&l 3e) i CK 4 5 HLAB #
HLAB_PACA #1 % 8 i W & 9 KA [, H o HLAB M1 HLAB PACA 4 5 L i £ W # 3L B+ & 8
(Lacticaseibacillus) , i CK 41 (5 t e 22 0 2 8K A LA B R (Ligilactobacillus) o X FLAT EFH & E— 25 ZOTU 4
Br (& 3D LAE B, CKAL P A — A S M ZOTU KA KK A& AT i &, b 580 ol it 190 1 ZOTU 3k
7] 4 B A FLAT 8 8 L 45 ZOTUS14(11.89%) .ZOTU13(6.39%) . ZOTU24(4.77%) .ZOTU35(4.15% ) Fl
ZOTU332 (1.02%) , fn b FL 8 #F & & & 19 ZOTU1 (0.237%) Ml ZOTU318 (0.0528%) , 3. #i #F & &
(Lactiplantibacillus) () ZOTU419(6. 392 ) , 777 FLIR B FLAT W B h R L 7S 19 ZOTU Z4£4E . HLAB4 h
B S FL BT R R £k ZOTUL(41.8%) Ml ZOTU318(10. 7% ) 41 /& , in b FL 48 4T B J& 79 ZOTU419
(6.89% ). HLAB_PACA I H I 7L # #F 7 J& (1 ZOTU1(42. 5% ) F1 ZOTU318(11. 8% ) , KA ZLFF BB ZOTU
AT 1%,

1K L PACAA g5 Hoflh 3N BAMERIAE THEX, ©mMmES] S B SRREE
(Pseudomonadota, 69. 15% ), 75 4Nt & i 1] ( Actinomycetota) Mt CK 44 Fr 8 i (5. 37% vs 1.10% ) o B B 14
I 3% b 22 57 0T DL — B W1 2R 24 M B B (Pseudomonas) 1) ZOTU109(39. 5% ) #1 TG 4 4T B J& (A chromobacter)
) ZOTU216(22.9%) . CK4lH 1 ZOTU109(0.112% ) 1 ZOTU216 (0. 0519% ) fi b A /& 1%, I H 3% P 4>
ZOTU7E LAB FTHLAB_PACA 41 (1% &7 lL#R L PACA B /MR £ o TEMEE (Clostridium) ¥ ZOTU LR B
TR, CKAF A ZOTU 5 HHT 15 ZOTUS64(8. 03% ) . ZOTU2(7. 57 %) A ZOTUS5(1. 44 %) LA Je —A4~ i
o T 0.5% i ZOTU110(0.673%) , X Se & T 12 1 J& o Hofh 3> ¥4l vh A7 HLAB 4 19 ZOTU110
(1.53% )M ZOTUS5(3. 71% ) {5 Wit 1%, HA ry & 26 1% LUF .
2.7 FHE90 dJE KA AEAT A e A 2F A B LR R a

VS IR0 X 7K e R T O A A e R AL B s DL R 4 AETTKOP B (B da) S AR R E A ELE T
I35k F % W 1] (Ascomycota) il 4H T 1 1] (Basidiomycota) , 5 5 AH hil 76 BF A5 &b B 41 vp o e 288 5 90% , 1
HLAB_PACA ZH P~ LR T TIAT A EEIR 8] T 99. 7% MWK - i, CK 20 5 HiAth 34 Ab BRAH SR L T ] 4k
Z . 55 S A 0 4N i CK 41 14 26 72 1 49 (Sordariomycetes, € 4b) A B 1 H (Hypocreales, & 4c) A k58
Bl (Bionectriaceae, & 4d) B T /R & 7% 7% & (Valsonectria, B 4e) 5 4% R 7 Ho Al 3 4> 45 0 71 4k 30 26 A9 B0 4% T8 20
(Eurotiomycetes) | #{ % F H (Eurotiales) | i % %} (Aspergillaceae) i) th 2 B J& (Aspergillus) 1 21 #h % J&
(Monascus) . £ ZOTU i o (4D P HESE 10209 ZOTUL IR T # W JE . M ZOTULHE CK A il & tefe /b, B
0.49% ,HLAB .PACA FIHLAB _PACA % Jinl &b BEZH (4 o L 430 ik 81 22.3%6 .31, 9% 1 27. 1% . HEA 55 26011
ZOTU215 )8 Fa i dE s, Hrh CK4 9 ZOTU215 5 th &%, A% 0. 01% ,HLAB .PACA 1 HLAB _PACA 4irh
ZOTU215 8 i L4 B8 5] T 19. 83% .10. 05% F135. 81 % .
2.8 HE0dERBHMFTERELTE

VS IR 7K R RS AT 55 A A b B R v 0 il B R A AR S R B AD A SR A M Em SR
B K ol B 0 T 14 5% 0 UL 3% 50 6 WS i 3 s o 70 Ak 2 A ot B R A4 AR X S B A RS i (P<<0. 01) , Horh D)
HLAB_PACA #H fig i o [RIRE 7K R R FF 35 002 b %) 26 050 32 30 V8 I m) 9 A 2 & 52 e (P<<0. 01) . CK ZH R 5 1
ST B 35 P oA B S R R A A R VRN R Y A B A A T A R R . BT AT AL R A P i R R BLA
KR B R S R AR AR L (H 2 HLAB _PACA MIPACA ZH 1Y # 85 # % B1 & & A7 $2 5 (P>0.05) .

3 itig
3.1 HER B KB P NSCH T

P50 JERH NSC 5 % T K R RS FF 2% B2 ELAT T 2006 A L 0T L JBURE B 25 1 L 90 T 2 12 2 008 0 2K 0 5k L T
FLHR K. NSC A 555 55 (0 ML 5UR S 25 5 647 2L 1 & 18 0 L2 0K (Zea mays) 502", 1E /K FEH5 #F 45 45
WA AF R L R 5T 3 0 000G T 5 HOTE 485 W M B K A 2 00 01 B 4 20 22 R 2 7 A 25 10 AR A Sk (3 ) 26 5 i
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Fig.4 Analysis of the fungal community compositon in rice straw silage
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Table 5 Potential mycotoxin risks of microorganisms in rice straw silage after 90 d of ensiling

ViRiS Qb B 7 5 i H Qb FRZH Treatment group FRifEiR

Method Processing method Item CK HLAB PACA HLAB PACA SEM  P-value
LI Z R PCRY" 44 Hh AR A £ Relative abun-  2.841.93c  66.74+3.28b  69.4+3.75b  89.0+3.95a  9.880 ok
Fungal diversity PCR amplification  dance of Aspergillaceae ( %)
SR B AR T BRI B ARG IR B4 Moulds count (log NDb 2.0640.16la 1.5340.250a 1.5740.274a 0.249  **x
Plate count Gradient dilution CFU-g )
method and culture medium
TR HEEAER 7 % Bl & Aflatox-  0.52120.206a  0.222+0.025a  1.500+1.210a  0.869+0.014a 0. 298 NS
Mycotoxin Methanol extraction in B1 count (pg-kg™ ' DM)
analysis TR AR EEMGE 7 ik Zearale-  95.84:0.126a  97.840.667a  96.040.970a  95.7+0.571a  0.387 NS

none count (pg-kg ' DM)
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I BCE A IR TR OB S R S RS AT R SR B AR R AR S BR AR 7 AN [ R K RE RS AR S B 25
B, DRI AT 3 2ok 3 4 17 it o 4B f A A5 IB0HK 1) K R RS AR L AT JE B8 1 NSC R & 2. Dong 55 W BIFsT £ 8
43 it Ao ) KRR A AT b B A % 9 NSC I HNSC & i 5 & 9 it o AV b 19 BT iE A R 35 B A OC . ApFoErh
WCAR B K RE RS AR A E B B9 NSC & (149 g-kg ' DM) DL K SR8 O R 200 (24. 7 g-kg ' DM) LS A 7 5 (31, 8
g kg ' DM), BB 1l & FLIR IR I 75 W R RS K o 8 7K R G AT oy BREOMl 2 B A /D, T I PO A3 T O A A R 2R
W o KA FFAE 90 d 1475 T 2 I8 J 46 7 W AR SROHRE 2 s 0 11 B 0 R T I L 0 B 1 R i T o R v e O i S A
AR BEGE T A SRR T o 5T IE 0 S0 0 A T R R D AR X BRI R I R RS CK 4l
H I B A R A RE O A TR S i . AR N R HLAB . PACA \HLAB _PACA (¥ I E 85 0 77 55 2 (1% 4 % B
AEL R X T SROBE 00 I B S 5 0 3 U5 A A R 4 0 T R 2 W R A R W T R AR T RIS Bl . ERY
AT RS )R AT — 2 Y A, X T R IR A 1R S B0y . HLAB 41 v i 52 6 2L 82 11 748 Jon 77 B 405 410 11
A A W 19 B K %) VE Ky ) 0 ARE L LA BT (Y K R A AT R U R i 5 OB E A S R R
3.2 e A xEAKAG R AR KB & R A e R AR

FLIR TR K 7 A FLIR R AR E I R W R pH iy AP 3R . BB R F I pH MR T 4. 20 SR, 7E R
BMANIE A RS LT KRR RS AT I B AR R TS 00T pH o 4. 96, FLIR &% 5 AU 7. 66 g-kg ' DM, KB FL 1R
WARRE RN A MEN,RE 16SY Tt BonfE CKA P AAFWERML G4 =S, MR TRR(21.8 g
kg 'DM) AN S A & 5 (208 g-kg ') W m T IO K- i HAE CK 4 & AR i 8 HAEAN R i iy 5 L e
T A AL PR L 3K U B AE B AT AN IR I R A LR TR MR TR A K RS RS AT R RE 3R T ORI A NSCHY L iR
TR AN S RS T W I b 00T R, ASCMOE ], i ELXT 1 22 3 4 4 2 )™ i %) 0 1 280 an AR i 25 L LR
5 AT TR I T R A U R R SF e K RE RS AT IR R T BRAR T R M A S X TR A s T b
526 FLIR TE S R (HLAB) A R 85 (PACA ) 55 45 i 70) (9 i F 28 B I 1 K R s AR 5 Irb i T IR M S A
LW E T TR S AL BRR T SRR A R pH, HLRA WY AR i Sl [ I 3K SN R a5 B A ) B
Z AR BH DA K e I o 0B R0 L X — 2B BRI T NDF F ADF (9 & &, ZLER ol 38 I 0 e Horp R 3 T B2 EH X
— KI5 Sun S BT AE R — B RIS R BT AR A VR0 AR G T R A AR X R TR R A R R L A
e RS2 —2.
3.3 HmAl AR EEME S LG YR

B 1 DL B R ) FLAT B A TG FL A T A5 LR B LA AN TR I AR v i AV 2 H A A0 L R TR R N AR L T R T
SRR 2 5 PR K, 3k SE A W 1 R TR AR S 2 1 1 I R A AR R A AR ) AR o SR AR BT R SR
A VL B AR PE B B 8 it H YK (denaturing gradient gel electrophoresis, DGGE) J7 5 X GE 43 &5 M4 o2 & I ko
DS b Az 1 20 FLAT TR AN 2L BR TR TR b . 3 8y 1 J0 ¥ A T YAl B A 2R ) R TR 00 A R S D R D 2 [R) B A LG
R RS 16S rRNA Kk B A9 4 1 i 8 2 007 £ R 04 8, B % N 5L RE % X 0 RDRE b i A i AT
TR AGTHT . BRI I O 5 R 3 I Y R 4 7 ~6 T A% R TE T NATTRE T I e A
B 2o REME AR e R 0 R R A B A i AR BT AT BT 97 U6 AR (#1544 2K BT
(operational taxonomic unit, OTU) , .47 ffi | UNOISE 5334 (unoise3 fix 2 ) i t B9 A7 80 A=W )57 51 ZOT U LA K AH B
B4 14 7 15 51 28 1K (amplicon sequence variant, ASV)"™, ZOTU A4 F] F X 439 Ff LK Ff A 5, X 50 K [] & 4
B R S TR R (H B & R P 2 R BUE e P R ) ZOTU X e 7E DLFT 8% LA 97 %0 B9 AL S IH 2R B L0 OTU . i3
EHIBCR F1 ZOTU L 97 06 AL #E 47 BlastXf H R B X 26 R ZOTU B Z R g 4 & R RS — A8 19 4R
G BCHERR B AT AT A B TR A TR R Y R 2 AR . VIR S 9 T (PACA FTHLAB _PACA 41)
PETH T A TE REVE P Ace 78 BRI Chaol 45 55, 3 WIS FH 9 19 415 Ak B /K Rt A5 AT 3 I AR R VR 0 A s BE v
X 5 Dong %5 AE H & (Medicago sativa) "VIs IS 0500 300 42 01 5 184 In 40 b = 8 B2 A 45 2 — 30 o DRI  FE 2
Ty 1 PR T K T 7 A TR 1 A I ARDRE v 3 e S R ) T R B n 40 TR RE I 00 ) Bh R R XS T Y R A
fit 1Y o
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AL B, CKAEFAATHER P &4 S A 1% 1 Z0TU, K B LT3 8 9 ZOTUS14 Ml ZOTU13 M
Xt 2 B o KRB A B Ry A 2 KRR A T R A NS C 8t 458 e {H 2 75 I R I 0O A 25 11 ) J8E, D5 I R 5 2L I T A
B Rae s, A ZOTU i LB AN S, 850 pH Jo vk Pkl T b, i LA 7E PR S80I B 42 B 10 %0, 5 350 4
S NSC W Jo 4 42 1A 45 oA B2 W I RE o AXE 0, PR R n 1 &2 45 L IBR 1 b A I T 1R FLAT B L BT A HLAB 1
HLAB _PACA 41 (5% 3= 5 1 ZLIW2 56 A2 B T ZL B AT B IR 19 ZOTUL R ZOTU318,  FLAE AT B & 76 7 10wy 40 P sl =
A FLIR AE TS S AR A B 0 £ L IR B BT IR, DRI A 7 02 90 d LA L AE X 2 BEARAIR . AE TR T I ARDRL b A A
S FT A R T FLAT B DB A 229 d 9 B T) 7 00 R A B R RE S 7 A 5 AR R AN TR 14 5 L R A
fiE o BT R R B R W, P 180 d i Ml T 1k FLAF AL FE A K 3 IR0k pH R AR X BB 5 2 W I T
FLAF B K B [0 77 Ak s B0 00 77 0 Tt A B S s SR o R L S R ) LT T 5 D A I 114 7L R R Y
7] BSF 6 75 I S0 0 RT LA % 1) LR 1A () 1 1% LT TR ) BE A 50900 ol L At 40 181 6 200 TR AR % b i o
3.4 AmAASRKBRAFLARSHROYWAERELTTERNE

U AL T B SR AE IR AECIRAS TR 32 B AER 35 IR 2o AR AR A M LA 50 4 ol o S O TR G 0 o B T I 1 1
T AT RS 0B T WD b A A T B R IR B RN R A A5 R B R RS o I TR T T R S
B DR 4377 A B A R AT TS Y 75 ALk, 45 5 24 sh ) A4 7o v R Ak i ™ B TR e, CKAL R T R
i R T B A IR R B ACR AR T RLRR . B HLAB R PACA 414 [ CK 41 19 3% 2
1 LR RE VA B A AR BT BRAR T 0 AR B, 2 ) TR DA T T IR A B A K RE R R R oh LR ) R 2 R
T o X AT BRI B T KL g & et 1 T R4S L 1A A 300 ORI B AR T W b 2 R P o A AR 8 BRI 3 3 AR 45 B
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