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Analysis of the nutritional components and economic benefit of cultivat-
ing Stropharia rugosoannulata with different agricultural and forestry

wastes

LIU Xiaoxue, WANG Yi, ZHAN Yinghong, TANG Xue, LI Dongbing, LAN Fengjic, WANG Hongjiang,
WANG Hexin, ZENG Zebin

(Yibin Academy of Agricultural Science, Yibin 644000, Sichuan, China)

Abstract: In order to systematically analyze the impact in nutritional components and economic benefits of cultivating
Stropharia rugosoannulata with different agricultural and forestry wastes, seven kinds of agricultural and forestry wastes,
including corncob, cornstalk, soybean stalk, rice stalks, sorghum stalk, mulberry branche and bamboo scrap were used as
cultivation substrates. Comparative analyses were made on the degradation rate of substrates, the yield, biological efficiency,
agronomic traits, nutritional components and economic benefits of S. rugosoannulata. The results showed that, the degra-
dation rate of the tested substrate is 44.89%-75.46%, the fresh mushroom yield is 20 194.50-31 645.50 kg - hm™, the bio-
logical efficiency was 26.93%-42.19%, the amino acid ratio coefficient score (SRC) was 63.97-67.93, the essential amino
acid index (EAAD was 48.06- 56.59, the biological value (BV) was 40.68-49.98, the nutritional index (NI) was
12.80-18.80, the profit was 34 056.00-133 164.00 Yuan - hm, and the input-output ratio ranges from 1:1.27-1:2.11.
Among them, the S. rugosoannulata cultivated with rice stalks has the best comprehensive performance, with the highest
yield, biological efficiency, degradation rate, EAAI, BV, profit and input-output ratio, and it has the shortest growth cycle.
Therefore, rice stalks is an efficient substrate for cultivating S. rugosoannulata . The results of this study provide a refer-
ence for the resource utilization of agricultural and forestry waste and the optimization of cultivation matrix formula of S.
rugosoannulata.
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1.1 #H

111 BX @A KERE 6 Wbk i & = ROl R}
B At S F B LT AR A4t , 4 504 SR-bs.

1.1.2 #aX o fE il B8 K8 (com cob,
CC) « & K #F (corn stalks, CS) . K . #F (soybean
stalks, SbS)  F& . (rice stalks, RS) . 5 % FT (sorghum
stalks, SgS) « & £ (mulberry branch, MB) . 17 J&
(bamboo sawdust, BS) . 778 I4F VU )1 RATYT 05 I8
FERABRAF, FKEERFF KRG R =R
FT SRR VR T B 5 T AR R B R UL R
M, A JECRE A LA R % 0.5~1.0 em R B0RE 4%
M. ARG HAR R T & . B R 8
fif TR AL TRI5 G

12 7%

121 REEeE Hxe kR TE B =R A
B KRR L BE AT, T 2023 4F 9 H 15 H kA,
2023 4F 10 H 24 HH%5,2024 4 4 7 20 H45R.
122 aREikot BB KRS, B 7 X
AR B R SRS, R TS 2 SR [6]. 4 )
PL 100% F KA FOKAT K G AT FEEL L s AT L 5%
BT IB AT, Wevh 7 N . S AL EE BE AL S
fi, WE 3ANEE . BNDNXHA 4 mx5 mE B
0.5 m, A& 0.5 m), /NX 55 7% K 15 kg - m™?, B Fl
1 kg m?e BN ALERBEHLAE 30 A K EK 55 4 1)+
SEAR AT AR ZMR A TR I, R BT AT
N2 g B T B, SR FH B RO 2 7 SR s FE . R
Je e W 58 R 2k B R N S PR Mg 2 O, AN Je e X A%
(15 cmx20 cm, 100 H) 73 7l 4 100 g By 778, 4L
SEAR T, BRSO BE PR B 7R R, RBR 75 4 SR
SR JE K ARSI TE R R e LR E BT
80 CCHLFZAHpi &, b 3 MEE . B &
PAZIN X R B 50 R, G v A /N XD R 4 T 4 4
RV &, 290 B gt d =&, 77 & (kg - hm™)=
UNX = BN X T A x667x 15, AW 22305 %=
/N XA 3 5 (k)N X 85 37 6 52 B (kg) < 100
P A 22/ Yo= (5 FR BT 06 o1 - 15 TR ik B D /35 77
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124 ZFHRIFHN  HIE FAO/WHO™ 2 Hi ) 5 ikt
5% L PF 43 (aminoacid score; AAS) 5 3K F Selig-
son ZEPR) v AL 22343 (chemical score, CS) s
R 5 2 2 PR S P H 1 7 T S R L Cratio
of amino acid, RAA) . & & R LU 1H £ % (ratio coeffi-
cient of amino acid, RC) FI & FE MR EL{H £ 4> (score
of RC, SRC) ; 5K il Oser 258t (1 5 v i+ 5 06 5
5 R 8 % (essential amino acid index, EAAD ; &
2% Bano %571 U7 ¥4 11 8 77 48 20 (nutritional in-
dex, ND AIEX i (biological value, BV) .

125 ZFKXEHSH KU TS5 Lk
[38]. JEAL N 75 t-hm™, JFERL A (5 iE %) LAY 1|
H X R Tkt 800 TGt EKAT 500 TTot's
KGAT 600 TC -t FHH 400 TCt' R FT 500 TGt

Bl kL AR USON T 2255, & 1F 90 000 JGohm?. i
JS A= IR A AR PR RO . K BR 75 4 (B 25D DAL
KA 8 Jeekg' HH.
1.3 BRSO

K EXCEL # R I0 A , K FH SPSS 22.0
AT G 0T 45 F LLP I bR 22 Row.

2 SR 5

2.1 REMWRR 2 EVFWE EBEDH
EEE BT 51 S B USSP 7 Sy NI o A
QAT RELATIE SR T PR R FE R W LA T A%
BRIk as . MR ZHEIRE , 5 5 20 1) B0 s o =
S5, VT T 2EL P R o B IS T AR AL PR ROK
FFEH B o6 5 R R B b B2 T b FE A, &
KC2H B S A 1 0 R B . A HE 7 RN AR
KA , RN TR AT 20 2 0 T A b 34
Wt B K ER 55 78 o R 0 R KR 116 40 A8 ) 3 ¢
Po EERE = BN, A JFURE 1) K
BR 75 705 10 65 25 77 5 A 20 194.50~31 645.50 kg -hm?,
W2 RN 26.93%~42.19% , 351 38 B N e 5 40 >
REFFH>FBHS T REHST 8 H> T K FFH>5
PEATEH . MFEARRT , RER 56 1 X 5l I 5 1) P i
RN 44.89%~75.46% KN FE R > K EF4>E
KIS TR H> S AT AT JE H>F A H . B

T 1 RKRHEEHENRZEHWR. T2 EYEEMERER

Table 1 Agronomic characteristics, yield, biological efficiency and degradation rate of S. rugosoannulata
PEIR oK TKFF KIF FEHL (SRS B35 e
Trait cc CS SbS RS SgS MB BS
Ly T 46.69+10.74ab  49.94420.55ab  51.91+19.25a 5336+15.97a  43.66+13.62ab  46.10+10.68ab  40.89+
Fresh mass of single 16.60 b
fruiting/g
T 9.43+1.38 ¢ 10.62+1.86 ab 10.41£1.62abc ~ 11.18+2.09 a 9.65+1.39 be 10.02+1.56 be 9.39+
Height of fruiting/cm 1.39¢
A 6 5 B R 0.46+0.09 d 0.68+0.13 a 0.56+0.09 be 0.59+0.10 b 0.560.14 be 0.55+0.11 be 0.49+
Cap mass/Stipe mass 0.09 cd
H 51.33+1.53 a 41.33+4.04 ¢ 47334231 b 39.00+0.00 ¢ 46.67+0.58 b 49.00+1.00 ab 4933+
Fruiting period/d 1.15 ab
AR 218.00+0.00 a 177.00+10.54 ¢ 217.00+0.00 a 173.00+5.00 ¢ 193.67+9.87 b 207.67+4.04 a 218.00+
Growth cycle/d 0.00 a
e 23 874.80+ 21 657.38+ 27 024.19+ 31 645.50+ 20 194.50+ 26 462.79+ 23 672.80+
Yield/(kg-hm™) 4790.58 b 4187.28b 1963.23a 3828.50a 417530b 667.03 a 240187 b
GRS & 31.83+8.52b 28.88+6.98 b 36.03+ 42.19+6.38 a 26.93+6.96 b 35.28+1.27 ab 31.56+
Biologicalefficiency/% 3.27 ab 4270
5 s 64.05+5.12 be 71.12+2.48 ab 73.63+0.27 a 75.46+4.53 a 61.85+5.07 ¢ 44.89+2.78 d 49.69+
Degradation rate/% 5.15d

VE: EATANEVNG FRERIRAE 0.05 K ZER R FH . £ 3~4 [,

Note: Different small letters in the same row indicate significant difference at 0.05 level. The same for table 3-4.
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SECRIATIE AN, KBR 5 2 0 A iR F Ay 5 MR AR R
TP R R A 60% LA L, 15 B R ER 55 % X R 43
RRIE TV B8R 8
22 EFEASTH

H 2 S, K BRA K B AN [ 2
JRURE R ER 55 4 B 1 K 7 R AT 458 Rl o
BAAREYW. PEE PR KRS N E
JR & B (w, JG ) A 22.73~34.70 g- 100 g, KEFF4
MERFHAMEAR S ERE & T HAGEA, £

KOE 2 1) R A A R R TS RN 1.04~
1.57 g-100 g, K S A ALARIAT i 2E kL g 5 = I
T A A ER AL, SRR A B A
TS BAE 3.90%~4.87% , T KU (KR 21 4 5 &
R S P 4E S B R AC: 2SN 1.65~
3.95¢-100 g', AWM 20 S = EE S T HA 4
PRAH , R GATLHI 20 & Bl Ko & & 5.12~
6.49 g-100 g, EARFHAMFEEAM Ky S HEE

e A AR B AL, AT ALK S R AR
T2 RKEGHEHEFES

Table 2 Nutritional component of S. rugosoannulata

(EED CHLRR D . (ZHD (/9]
e w EVEI)J wOHL B i WO A4 w(Zh ' w5}
Protein content/ Crude fat content/ Polysaccharide content/ Ash content/
Treatment . N Crude fibre content/% B B
(g-100 g (g-100g" (g-100 g (g-100 g
oK CC 22.73+0.63 d 1.32+0.07 b 4.8740.11 a 3.44+0.08 ¢ 5.74+0.12 ¢
KA CS 33.23£0.59 a 1.10+0.09 cd 4.20+0.16 cd 1.84+0.03 f 6.49+0.13 a
KHF SbS 34.70+1.04 a 1.57+0.05 a 4.39+0.18 be 1.65+0.05 g 5.46+0.11 d
TEH RS 30.50+0.76 b 1.24£0.10 be 4.34+0.15 ¢ 2.22+0.03 e 6.43+0.14 a
= REH SgS 29.59+0.96 b 1.26+0.06 b 4.67+0.20 ab 2.91+0.05d 5.12+0.10 ¢
I MB 24.71+0.98 ¢ 1.04+0.06 d 3.90+0.11 d 3.95+0.06 a 6.05+0.14 b
778 BS 23.50+0.51 cd 1.56+0.06 a 4.20+0.17 cd 3.63+0.05 b 5.79+0.12 ¢

T FFUAFINS FRERIRAE 0.05 KT E 7 5%

Note: Different small letters in the same column indicate significant difference at 0.05 level.
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231 RABRAMHSH  HE 3 WA, KA
RKEK 25 HE B R I 16 Fh e 2R , B & AbHE2H (1 K
PR 1 P R IMAB AR B, KRR T EIR
2 EERG ERIK. BEER ST EN 16.046~
25.126 g- 100 g R KN R EATA > REHH > FOKFT
> E AT > A>T B A > TS, KREF
M SRR S Bl e, B8R EERA /B m T HoAth
AhPRZH . W TRREIERR SN 6.412~9.658 g 100 g,
HAEDLREER Y, AR & &, BRI
TERK, ST AW RS R -5, BFHAER
HOSE E]R 1 E M (EAA/TAA) N 38.438% ~
39.960% , W 5 AR 5 A T Z LR 1 LU AE (EAA/
NEAA) AN 62.439%~66.556% , 3] #% L FAO/WHO™
P B HE AR B 5 B 2 EAA/TAA=40% , EAA/
NEAA=60% , % W] K Bk 75 4 1) 85 1 i3 /2 — M AL o
EH.

232 E%ALBmodr HEATUEH, KEH
A AR B TR o5 B (UAA/TAA) B35 v T LAt b
AL, FORFFA MR Z LR o5 L (SAA/TAA) 5 5
PATAMBH A Z R ARE (HEE ST H g
S, TR ATG A v RAT 2  e R S R R
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EE (BAA/TAAD iy o Ak 8 ot AR 335 1 DR BK 25 % (1)
R G TR IR R R S R A EER S EN
56.018%~60.070%, /& 1= B[] RRRE LR . b4k, K
BR % % 1) (UAA+SAA)/BAA {7 1.658~1.858, 1K
PONRKEGFFA > ERFFA>HEA>FZHA>E
PRFESTEH > KO, S BEAY KT 1,8
B R BK 75 4 DASE IR S LI AN B R 2 R R N 3

233 ZFRABRAASA  RIEEFR FAO/WHO
P KR 25 T 0 T R R & &, S SR
5 B e AR o R 1 K BR 55 4 0 7R A R R
TN 26.81~30.84 g- 100 g, R UCHFEFLLH > FoKE
P> E A=A > KGHFH > mRATH> E K
FreH . Frfs a2 i 00 75 R R IR A B IR T 40
HAR I (49.70 g- 100 g, fHHE FAO/WHO #5 5,
W(35.00 g-100 g")

234 REABIEH AT RS HE 6 A, R
ARV 73 (AASO FL VT4 (CS) 3 AT, T A Ak B
)0 T TR T B 2R+ R (Met+Cys) #
I, Tt B A 25 0 SRR 1 KR 5 7 11 28— R 1) = 2
215N Met+Cys. M Met+Cys & 2041, IR A E
KO > 7 8 > FE B4 > Sk > K E A4 >
R GEAT 2 > FOKRAT A, U6 W) F R AT AR S 1 R 2R 5 1
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Table 3 Amino acid component of S. rugosoannulata (g-100 g"
AR oK FKFF KEFF FA%L L B L
Amino acid CcC CS SbS RS SgS MB BS
DHFER wOREER) X 1.105£0.032 f  1.447+0.012 ¢ 1.680+0.024 a 1.543+0.016b 1.298+0.011d 1.301+0.028 d 1.180+£0.022 ¢
FER Thr content
(BAAY (Ui ) # 0.958+0.033 f 1.273£0.019 ¢ 1.471£0.029 a 1.354+0.033 b 1.16320.006 d 1.036£0.012¢ 1.025£0.011 ¢
Val content
wlEER) # 0.250+0.005b 0.244+0.012b 0.319£0.005a 0.302£0.011a 0.254+0.008 b 0.242+0.038 b 0.241£0.016 b
Met content
wCR R # 0.857+0.039d 1.051£0.029 b 1.240£0.033a 1.185£0.017a 1.010+0.026 b 0.923£0.005 ¢ 0.900+0.035 cd
Ile content
wEEER) # 1.312+0.033 f 1.762+0.017 ¢ 1.977+0.025a 1.820£0.035b 1.548+£0.010d 1.422+0.009 ¢ 1.342+0.027 f
Leu content
wORN R # 0.885+0.024 f 1.209+0.012b 1.323£0.015a 1.157£0.012¢ 1.014+0.012d 0.953£0.026 ¢ 0.886=0.030 f
Phe content
w2 1.045+0.030 f 1.397+0.010 ¢ 1.648+0.005a 1.479+0.028 b 1.287+0.007d 1.122+0.015¢ 1.064+0.016 f
Lys content
FEFE wOREAR) * 1.744+0.023 g 2.479+0.017 ¢ 2.766+0.020 a 2.601+0.023 b 2.142+0.024d 2.039+0.027 ¢ 1.833+0.031 f
ZHM  Asp content
(NEAAD (2258 ) 3% 0.983+0.012 f 1.406+0.007b 1.531£0.015a 1.363+0.030c 1.167+0.014d 1.10840.012¢ 0.965+0.018 f
Ser content
wBREIR) * 2.482+0.018 g 3.676+0.015¢ 4.580£0.017a 3.763£0.023 b 3.020+£0.041 d 2.642+0.012 f 2.728+0.017 ¢
Glu content
wOH R X 0.824+0.010 f 1.094£0.010 ¢ 1.228+0.021 a 1.134£0.008 b 0.973+0.024 d 0.869+0.004 ¢ 0.856:0.028 ef
Gly content
wONZR) % 1.121£0.013 f  1.495+0.011 ¢ 1.689+0.013a 1.588+0.027 b 1.330+£0.008 d 1.217+0.018 ¢ 1.206+0.041 ¢
Ala content
w2 ) 0.490+0.020 d  0.527+0.008 ¢ 0.658+0.028 a 0.567+0.012 b 0.506:0.008 cd 0.500+0.010 cd 0.495+0.010 d

Tyr content
wUHZ R #
His content
wOREER) #
Arg content
w2 %

Pro content

0.462+0.012 ¢  0.554+0.007b 0.672+0.013 a 0.641+0.018 a 0.542+0.041 b 0.479+0.014 ¢ 0.466+0.027 ¢

0.735+0.012d 0.929+0.019b 0.984+0.014a 0.911+0.012b 0.924+0.008 b 0.774+0.024 ¢ 0.778+0.016 ¢

0.793+0.007 f 1.206+0.007b 1.360+0.011a 1.115+0.017 ¢ 1.079+0.019d 0.913+0.012e¢ 0.756+0.013 g

wC W T FER ) TEAA content 6.412+0.050 g 8.383+£0.020 ¢ 9.658+0.036 a  8.840+0.013 b 7.574+0.024 d 6.999+0.026 ¢ 6.638+0.058 f

wC R0 TR AR
TNEAA content

wUS ZIER ) TAA content
Wb TR R LR S R
EAA/TAA/%

W T AR/ AR T TR
EAA/NEAA/%

9.634+0.012 g 13.366+0.046 ¢ 15.468+0.051 a 13.683+0.044 b 11.683+0.041 d 10.541+0.049 ¢ 10.083+0.039 f

16.046+0.045 g 21.749+0.058 ¢ 25.126+0.020 a 22.523+0.031 b 19.257+0.063 d 17.540+0.066 ¢ 16.721+0.067
39.960+0.201 a 38.544+0.077 ¢ 38.438+0.163 ¢ 39.249+0.112 b 39.331+0.034 b 39.903+0.100 a 39.699+0.237 a

66.556+0.559 a 62.719+0.203 ¢ 62.439+0.430 ¢ 64.606+0.303 b 64.829+0.091 b 66.398+0.276 a 65.834+0.653 a

ek R EERR (UAAD s 3. BHIRZUIERR (SAAD 1 #. IR EUIERR (BAA)
Note: * . Umami amino acid (UAA); . Sweet amino acid (SAA); #. Bitter amino acid (BAA).

BN Z Met+Cys.

235 RABRIIEZ R EIEN N T IHFR AAS A
CS HEMaE It 5 AR LR E Lim, X
& B W REGEX KRS a6 R R & =
BB AT E IRV . AR 7 AT AR R R
LU AE (RAA) FI 2 JE R LA R B (RC) 43 M7, BT A
Ab R ) 7E B R IR TR Met+Cys B A%, 16 B A5k

BB RERGE AR — R " BRI N
Met+Cys, H £ K 40 Met+Cys & & & 1K, 5
AAS Al CS AT 4518 — 8. R4 E LR L E
ZE5r (SRCO 43 #1, B /b B4 ¥ SRC 7E 63.97~
67.93, K KR FE KO H > m AP H > FEE A>T
BH>KEFH> EKRFFH>SZHA, i, E
K211 SRC fie ey » Wi B KO H 0 75 R L TR
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Table 4 Content and composition ratio of flavor amino acid in S. rugosoannulata (g-100 g")
B _ ~ .
Amino acid B Yo FKFF CS KEFF SbS FEH RS =R FT SgS I MB T7)E BS
wBER IR 4226+0.006 g  6.155£0.026 ¢ 7.346£0.036a  6.364+0.030b  5.162+0.060d  4.681+0.037¢  4.561£0.048 f
UAA content
wRPR U ERRD 4.826+0.047 g  6.648+0.019 ¢ 7.488+0.015a 6.743£0.024b  5.847+0.013d  5.408+0.069 ¢  4.963+0.069 f
SAA content
wE R R 5.459+0.028 g 7.022+0.036 ¢ 7.986+0.053a 7.370+0.035b  6.455+0.036d  5.829+0.102e¢  5.638+0.066 f
BAA content
UAA/TAA/% 26.337+0.075 ¢ 28.300+0.043 b  29.237+0.135a 28.256+0.114b 26.806+0.260 d 26.687+0.110 de 27.278+0.335 ¢
SAA/TAA/Y% 30.076+0.224 be 30.567+0.096 a  29.802+0.036 ¢ 29.938+0.078 bec 30.363+0.130 ab 30.833+0.457 a 29.681+0.327 ¢
BAA/TAA/% 34.021+0.084 a 32.287+0.148 de  31.784+0.222 ¢ 32.722+0.135 c¢d 33.520+0.146 ab 33.232+0.488 bc 33.718+0.379 ab

(UAA+SAA)/BAA 1.658+0.088d  1.823+0.011 a 1.858+0.017a 1.778+0.012b  1.706+0.012¢c  1.731+0.037 ¢ 1.690+0.034 cd

x5 ABEHLFRERSENXELR

Table S Comparison of essential amino acids and pattern spectra of S. rugosoannulata (g-100¢g")

IR SRS U I v ind e
Essential amino acids CC CS SbS RS SgS MB BS pattern spectrum spectrum
w(J5 % 2) Thr content 4.86 435 4.84 5.06 439 5.26 502 4.00 5.10
w4 &R Val content 421 3.83 424 4.44 3.93 4.19 436 5.00 7.30
wOER R+ 1.10 0.73 0.92 0.99 0.86 0.98 1.02 3.50 6.60
(Met+Cys) content
wCR R 2B Tle content 3.77 3.16 3.57 3.88 3.41 3.73 383 4.00 5.50
w(SEZ %) Leu content 5.77 5.30 5.70 5.97 5.23 5.76 5.71 7.00 8.80
wOR N Z R+ 2 8D 6.05 5.22 5.71 5.65 5.14 5.88 5.88 6.00 10.00
(Phe+Tyr) content
wHE R Lys content 4.60 4.20 475 4.85 435 454 453 550 6.40
S Total 3037 26.81 29.73 30.84 2731 3035 3035 35.00 49.70

+z 6 RIKEBTMEEBTSFHFETS

Table 6 AAS and CS of S. rugosoannulata
éj’fj:f@? TR CC  FRFCS  KFAFSHS  FAELRS WRAT SgS  S4H MB 1) BS
amino acids AAS  CS AAS  CS AAS  CS AAS  CS AAS  CS AAS  CS AAS  CS
752 % Thr 12149 9528 108.83 8536 121.02 9492 12651 9922 109.63 8599 131.59 103.21 125.53 98.45
R Val 8425 5771 7660 5247 8476 5806 8880 60.82  78.60 53.83  83.87 5745 8725 59.76

ERARHEIERE 3143 1667 2098 11.12 2630 13.95
Met+Cys

SRR e 9431 68.59 79.06 57.50 89.36 64.99
S Leu 82.44 6558 7573 6024  81.38 64.73

KN AR+ 100.86  60.52  87.05 5223 95.15 57.09
Phe+Tyr

28.31 15.01 2451 13.00 2798 1484 2927 1552

97.10 70.62 8536 62.08 9334 67.88 9573 69.62
8522 67.79 74.75 59.46 8222 6540 81.58 64.90
94.22 56.53 85.62 51.37 98.05 58.83 97.93 58.76

FEIR Lys 83.61 71.85 76.43  65.68 86.35 74.21 88.17 75.77 79.10 67.98 82.52 7092 82.30 70.72
BRI Met+Cys Met+Cys Met+Cys Met+Cys Met+Cys Met+Cys Met+Cys

First limiting

amino acid

Bl 451 5 25347 YA (BV) 73 M7, At 3 35 Jt 4R 15 1 K BK 5 4 1

24 SEFERER EVNFEFEY
HI3% 8 W, AR Al 0 T A A IR T B (EAAD A=
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Table 7 RAA.RC and SRC of S. rugosoannulata

DI S e o — S e
Essential FAE CC FHKFT CS KEAT SbS FA%L RS FIREAT SeS ZH MB g BS
amino acid RAA RC RAA RC RAA RC RAA RC RAA RC RAA RC RAA RC
TAMR Thr 121 142 1.09 145 121 145 127 146  1.10 1.43 132 1.54 126 147
AR Val 0.84  0.99 077  1.02 0.85  1.02 089 1.02 079 1.02 0.84 098 0.87 1.01
FRAREMER 031 037 021 028 0.26 032 0.28 033 0.25 0.32 028 033 029 034
Met+Cys
SR e 0.94 1.11 0.79  1.05 0.89 1.08 097 112 0385 1.11 0.93  1.09 096 1.11
SLE R Leu 0.82 097 0.76  1.01 0.81 0098 0.85 098  0.75 0.97 0.82 096 0.82 095
ANARREER 101 1.19 0.87 1.16 095 1.15 094 108  0.86 1.11 098 1.14 098 1.14
Phe+Tyr
Wig R Lys 0.84 098 0.76  1.02 0.86 1.04 0.88 1.0l 0.79 1.03 0.83  0.96 0.82  0.96
SRC 67.93 64.56 66.01 66.20 66.42 63.97 66.03

F2H > KRG A > m R H > TR, Hor,
T EAAT (A BV 18 55, Ui WA ARG B4R 55 1)
KER 75 45 1) 06 T5 2 ZE R 3 B il AR 7 ok, R
S FR I E 5 =, B2 5 NARTR USRI . AR
B IRIREUOND 20T , AR 2 S5k 15 (1) KK 36 45 1) N1
fH 4 12.80~18.80, MK X N K G AFAH > Fg B dH > oK
FFAH > R AT 40 > A AE ST B H > KA, K
TFFAH NI AE 55 5 00 K 5 FT 20 k855 1) K 8K 55 2
R E TR EEE .
2.5 ZFMEAT

EH% 9 mJ %0, AR R 22 A4 77 H B A T
BRI BT AR 2R AE 27.33%~110.97%, N7 H L
16 1:1.27~1:2.11, Frfg A BB RBUONAE FH > 77
JEH > REFH>FZHH> FARFH> B KGH=
o AT AH, UG LR — PR B K BR 55 1 1 = R

®8 AHEHNLFIERER EUMNNEFRER
Table 8 EAAI.BV and NI of S. rugosoannulata

e W I IRAE AL LW ik
Essential amino Biological Nutritional
Treatment . .
acid index value index
E iy ee 56.30 49.67 12.80
FKFF CS 48.06 40.68 15.97
KEFF SbS 54.18 4735 18.80
A RS 56.59 49.98 17.26
AT SgS 49.95 4274 14.78
K% MB 55.54 48.84 13.72
115 BS 55.94 49.28 13.15

TR m BN Rk R R KSR oK
FE K 5 FF 55 A bR R 3 4 R 5 K Bk 5 4 11 R i 7
34 056.00~133 164.00 7T *hm?, 5 W 4% 55 K BR 76 16
IIEZN N G E

#9 BFHREALFHEI
Table 9 Economic benefit analysis of each test formula
e )?i*ilﬁilli RUSA ﬁ%;“':% Wi s F i Rl BN
Treatment Material cost/ Total cost/ Yield/ Income/ Profit/ Profit rate/% Input-output
(Yuan-hm™) (Yuan-hm™) (kg-hm™) (Yuan-hm™) (Yuan-hm™) ratio
EKies CC 60 000.00 150 000.00 23 874.80 190 998.40 40 998.40 27.33 1:1.27
EKFF CS 37500.00 127 500.00 21 657.38 173 259.00 45 759.00 35.89 1:1.36
KEFF SbS 45 000.00 135 000.00 27 024.19 216 193.50 81 193.50 60.14 1:1.60
FEH RS 30 000.00 120 000.00 31 645.50 253 164.00 133 164.00 110.97 1:2.11
AT SgS 37 500.00 127 500.00 20 194.50 161 556.00 34056.00 26.71 1:1.27
i MB 45 000.00 135 000.00 26 462.79 211702.29 76 702.29 56.82 1:1.57
75 BS 22 500.00 112 500.00 23 672.80 189 382.40 76 882.40 68.34 1:1.68

3 W4

AR FEVIII AR TR ET Y 3R & e, S B
CLABEARE, BT NBTFUR I, KBRS 26 & A+ & 2T

i NN S A N YW SEN R NDE AR N PN ]
W fge i , W] A AR LA AR ER S s AT TR B »
R ER i 25 0 (AR AR R 70 [0 B e 2 44.89%~
75.46% . HH, KB i 6 0 T8 5 LK AT ORAT
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B f AR BT, B R R 35K T 70% , HoX A8 51 BE
R B, 5 WRIG 12 S5 R TE 1R DR 3K 2 2 X0 2 B
(IR XS B R 73.27%AHE . T3 4R Y , KBR
B AE LR RGBT KRG R A K GRS R A 8 9% 3 o ) g
TR . T K ER 56 % 0 SRR JE 1 R AR R
W PR AR I /NT 50% , 1] B 5 Sk AT g I £F
HE R B BN R (550%) F Rk, BARKER T %
Yo A 1) R A R B A1 (E R AR 2 R ELIR T 7
BRI G, Ul B AR A KRS AR K E
PEHLIE B E TR .

R BR 55 0 AR AR R FE 4 16 40 e R A5 28 T
SR R RE O (I 5 38 B PR 2 b X DK BR 5 7 11
AR KRB BRGSO E B ARHEF AR N
TR PR 7347 25 5 1) B 2 L 3R AT U5 5 AFL R ik i ot
SR TR, AN [R) B B2 SO K BK 55 s e AU
MR IEPE . SS90 50 R L, KERBE4ETE C/
N N 60: 1 B, K58 43 B A AH 5C 1 B V% 1 3%
o BT 05 SEYE R i R AL B A A — E AR
AR BEAE R R R IR ORI R — MLEEET S
R IE R A S T ORIR S W AR AR S
BRI P, DAk K ER 26 1 L 5T R 5 I R IO
— 8 AR, ARG B AR AL . A R KBRS HhEA
[F) AR R 72 v ) i 1 IS R TR AN AT

B OO TR E R0 & F S KR R
Jo B 88 LR A A Y . B B R B L B A W
KRR, NI 06 3k % FE TR (B R I
o AHFFCR I AN [R]85 FE o6 KK 55 4 TR
E I FEMAR o 7 FhARBR R 35 Pk 35 K 3K 56 4 1Y) 2
R &8N 22.73~34.70 g- 100 g, BRI S E AN
16.046~25.126 g- 100 g", SRC N 63.97~67.93, EAAI
{H N 48.06~56.59, BV {H A 40.68~49.98 , H v i &
I TS RN E 45 A BRIV . iP5 AAS Al
CS 73 B, KBR 5 4 1) 56 — PR 2 2 FR A Met+
Cys. W7 %M, & & B IR #il 7 & (methionine re-
striction diet, MRD)H 2 T~ 5 1A i ™, KBk 5 %6 AF
RSRE) MRD €44, 85 L7 [ 1 a] LS 77
REThRE. HAT, A XEHEEARE RN EPT
IR E M ANIR N , B Z AR L RS 70, | A
JR VP AL 7230 A AN W et i B e

gh At AT R R B ). BER
R 7 PR MR IR 3 Ak 8 KB 5 45, AR RN
26.93%~42.19% , fr N7 I HE O 101.27~1:2.11, JL
o, R A KR AL ) AR 2 R R N H B
B HTASEHLX F A = M g5 AN [F], AN [F AR
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TR 2 iR A I 40 Ak B () ] 8, I 3 R MO 2% £

TEIR K JE
g b RTIR , ) RS B AR B K BR 55 AN =

mEFREE W HAKE AR A RIS K

I, R R — PR KK 5 4 1R s R i . JE kT
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