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KNO; 0.51g/L
Ca(NO;), 0.82g/L
MgSO0, 7H,0 0.49¢/L,
KH,PO, 0.136g/L
H:BO; 2.86mg/L
MnCl,-4H,0 1.81mg/L
CaS0,+5H,0 0.08mg/L
ZnS0,-7H,0 0.22mg/L
H,MoO,-4H,0 0.09mg/L
FeS0.(0.5%) 0.6mg/L
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() & 2E R K NIFFE S : 0>50>100>150mmol/L, H.
& NaCl¥R B2 A3, 25 iRl 0 & 28 2 RRAIG IR BEAS
[, 5B EE, 50,100 1 150mmol/L NaCl #¢ Ji& &b
P & 2 205 ) AR T 2.00% ~4.00% | 14.00% ~
33.33% 1 42.00% ~65.66% , [% % I & 50<100<
150mmol/L. A48 Ty 2253 #7125 R R W 7E NaClR i
SN T A SRR R ) & ZE R 2 R AN B 35 (F=1.361, P>
0.05) , 2 B & & B NaCl V5 W W28 B S 30 ) 1 7K
R, NS AR E AN [F] NaCl i B Ab 3
T, SR 147 B K 2R AR B, FLFE NaCl ¥k B £2 /5
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3.1.2 NaCl pi X /K AR A1 28 A= 4K 152 i

2 2 7] UL, B 25 NaClLIR 2 A4, 25 a2
KEEGES . SXTHEAEE, 50mmol/L NaClyfk & 4k
R 2 KR T 10.0% ~18.75% , K& I 5% /)N ;
100mmol/L NaCl ¥ FEAb B 2 Kk 2, R T
21.43%~44.44% ; 150mmol/L, NaCl ¥ J& Zb FH % 2K [
T 55.229%~71.43% , BAR IR B e K. AR & 7 22 4%
T B4 2485 S 32 B 7E NaCl ¥k BESZ 1T 45 SR ] A9 25 K
2 B (F=16.256", P<0.01) . 3 IRk 35 %) 7k
T A K S AS K 5 1117 100mmol/L NaCl LA | & e BER
BRI TRFZER ALK . WNSaFE, SHE
“ANERFIAEL , B RE 147 Bl NaCLIR B IO 5, 28K 2
REAVG I B2 YRR XA, X NaCl i 5 ek

AN R 2 K B 2 NaCl e B i $2 w3 1 PR AR
(#£2). HXFBEAHEE , AS[R] NaCl ¥ 5 40 BR 25 45 K 1)
FAARG I 13 50<100<150mmol/L. AR #8725 43 Br 1 485
IR HIAE NaCl R B 520 R 45 b B [B] (%) 25 8 4 22 5%
W B & (F=24.365",P<0.01) , PUA~ & Fiep , Bifi NaCl
W BB v 2 A R AR B R 147> 1AL 7 5>
B R0 F22, F B BRE 147 A1 1A 7 2% NaCl
e e U . Bl NaClR B2 A 55, 25 AR I
DR IEAR (6 2) .0, A6 BEAH ., S0mmol/L NaCli# 5

A AR K B AR T 15.79% ~30.00% ;5 100mmol/L
NaCl ¥ J& 4b B 09 AR K B IR T 52.63% ~65.00% ;
150mmol/L NaCl ¢ J& kb ¥ it H3 K B AR T 88.24% ~
90.00% , F#AR IR BE 50<100<150mmol/L. A4 7 2245
BT B4 5 SR 2 B 7E NaCl ¥R 25200 T 45 dh R 1] O AR+
Z 5B # (F=4.234",P<0.05), WS PUA i AR K
FEPRRTE , B NaCl ¥k & RO $E 5 , SR B 147 FR K FRAR
W e L = AN SRR, X NaCl A g, 5%
KAH ., AR K 7E 50mmol/L NaCl i B b 3, & A7 B
SR R U B AR X SR A 11 S5 1 54 2 U
252 A[EVRJE NaCl AT KRS RD 1~ & 4 B 5200

afl R REFFEER S FK K RK
mmol.L”" /% /em fem /em
A 147 0 99aA  0.70aA 0.6aA 2.0aA
50 96aA  0.63abAB  0.45aA  1.4bAB
100 66bB  0.55bB  0.32bB  0.7bAB
150 34¢C 0.20cC  0.28bB  0.2bB
BR22 0 100aA  0.72aA  0.52aA  1.8aA
50 08aA  0.62aA  0.46abAB 1.5aAB
100 76bB  0.40bB  0.40bcB  0.8bBC
150 58¢C 026cC  0.36cB  0.2¢C
E5722-2 0 99aA  0.67aA  0.57aA  1.9aA
50 06aA  0.60aAB  0.53aA  1.6aA
100 76bB  0.50bB  0.50abA  0.9bAB
150 56¢C  0.30cC  045bA  0.2¢B
7% 0 100aA  0.80aA  0.70aA  1.7aA
50 96bB  0.65bB 0.6bB  1.2abAB
100 86cC  0.58bB  0.45¢C  0.6hcBC
150 52dD  0.30cC  0.38¢cC  0.2¢C
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51k 47.29%~55.75% ) 5 150mmol/L NaCl ¥ & b FH i)
T AR T 65.11% ~74.34% , [ AR i BF 50<100<
150mmol/L. AR 7 2253 B i) 45 HR 22 BA7E NaCl ¥k &
SIS 45 B R A 1 R 25 S R 3 (F=5.6557, P<
0.01). AT, 100mmol/L HeJEF NaCl iz ¥k Bl 240
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15, Sl 147 A ILAR 75 B s BRI 2 Le A &R 22
B R 22-2FINHEAR, LT UL, A 147 N AR 75
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Bifi 7 NaCl ¥ BE B4 7 , 251 S b i i TH R4 T R
5% BEAH FE , 50mmol/L NaCl i Ji 4b B ) i T AR ARG
T 21.57%~24.20% , {5 5 /)N ; 100mmol/L NaCl ¥ J&
A B A - TR FR AR T 50.28% ~51.38% 3 150mmol/L
NaCl ¥ Ji£ Ab P At i 1 AR T 77.09%~85.17%,rs%
IR BE 50<100<150mmol/L. AR 4 75 22 43 M i 4%
%%EU#NaCI/ﬁfﬂfﬂﬁT%uuﬁlEﬂBﬁﬂfﬁiﬂﬁﬁﬁ
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FETT XRS5 /0, v W BT 55 i) DUJ A X A
Ko TE 150mmol/L NaCl T, 2 /K g it FIAR KL A 1,
L%t B8 &b FE R B T 75.00% , F U AT I 150mmol/L
NaCl ¥ R A A K I FEL . BEE NaCl ¥k 1Y
AWM A . 53X A, 50,100 F
150mmol/L NaCl ¥ & AL BRAGH A 43 HIRFEAK T 26.47%
~30.19% .45.59%~52.83%H164.71%~77.36% , KA IS
& 50<100<150mmol/L. HRHE 2243 Ml 2h S I
NaCl VR FERZI T 25 b AP a] AR K 25 5 B3 (F=3.57",
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A FEARIREE : ML 7 S>RM 147>H R 22-2>58 %
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G 147 0 10.1aA  290aA 4  59A
50 68hbB  220bB 3 42bB

100 45¢C  141cC 2 3.0cC

150  30dD 043dD 1  1.8dD

HERR 0 129aA 357aA 4 6.8aA
50 98hB 280hB 4  5.0bB

100 68cC 175¢C 2 37cC

150  45dD 080dD 1  24dD

e ) 0 124aA 358aA 4 6.5aA
50 93hB  276bB 4  47bB

100 61cC 178¢C 3 35cC

150  42dD 082dD 1  2.1dD

ML 7% 0 113aA  343aA 4 53aA
50 82hB  260bB 3  3.7hB

100 50cC  1.68¢C 2 25cC

150 . 29dD , 052dD. 1 . 1.2dD

3.3 NaCl B X3 7k #& 40 & T ERY 2200

I 4 AT, e AL B AT AR K RS 2 Y
TR . 5 X5 A H, 50mmol/L NaCl i &
Ab TR 4 T O RO B /D (8.06% ~24.07% )
100mmol/L, NaCl ¥ & 4b Bl YR 2 (27.27%~29.63% ) ,
150mmol/L NaCl ¥ J& 4b 38 i} [ I 5 K (45.45% ~
54.55%) . AREMRE AL S EARR . HR4E 7
FEAYHT I 45 T2 I AE NaCl R J& 5200 T 4% o R 18] B
W AREZ SRR, NS A SFRE,
NaCl¥ EEAL RN , 2R 147 1 B AR AR 6 LL 078
A = A SRR, T DL, Bk 147 X
NaCl i F U
4 ANEHRE Na(:lmjﬁxﬁkméwmﬂF% 52 )
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w147 0  055aA 035aA 064 090
50  046bB 023bB 050  0.69
100 04cC 017¢C 043 057

150  025dD 0.10dD 040 0.35

GR2 0 0.62aA 042aA  0.68 1.04
50 0.57bB 033bB 058 0.90
100 045¢C 025¢C  0.56 0.70

150  032dD 0.17dD 053 0.49

HFE2-2 0 0.66aA 040aA 0.61 1.06
50 0.58bB 028bB 048 0.86
100 048cC 02c¢C 042 0.68

150  036dD 0.14dD 039 0.50

75 0 0.54aA 038aA 0.70 0.92
50 041bB 025bB  0.61 0.66
100 038cC 0.19¢C 050 0.57

150  026dD 0.12dD 046 0.38
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4.1 MBI KTEFFEFR M
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B, X S AL e E iR 2 R — %,
100mmol/L NaCl DA &y e B2 B, B S 0] 1 7K R iy
FZER A K o 5 2R He, AR AE 50mmol/L NaCl ¥ &
ALERR BB R 156 BH R a8 X AR 4R R
ZERIIIR] , AT 38 1) S I 45 ZF UK

AT 85 FRE e I« AN [R) e & NaClXF 45 7K e i A
RAFMFMAAAEZES . S A, NaClik
ALPETR  ORE 147 (& ZE%  ZE R AR KA, H
Bifi NaCl e BE S N2 B -5 T R ms BERG R, 1iBA
G 147 FHE = AN SR NaClL R0 38 f50R% , ik
PSS o
4.2 MBI K FEL £ KA

IRIGZE LRI FZ NaCl YR BE AL & , AKAG 4
TR B TR AR R ST E SRR, X S E AT,
R—F19 0 100mmol/L LA |15 ¥ B NaCl A 7 BH 2

ERRSHE M

P T KR B AR T AR AR K, HAE 100mmol/L NaCl
A A AN [R)RE B A A A ZE TS 5 150mmol/L
Nacl Tl R4 K S8 422 2P0, KA &
SR PR A AR R XARBGE M /)N =k
e BETR S0 WA X4 K . 150mmol/L NaClE W i
i TR R A K, AT L 150mmol/L NaCl ¥ & 2
MBCE K IG AE . R EZE 100mmol/L NaCl ¥ i
Jol 36 Bt G T R T B B FE 150mmol/L NaCl ¥ FiE iy
SRR R, I AT WL, NaCl i % K A8 4 AR
AN HIVE K T4l E3 4. B#E NaClik
B T L A Sl b 4 A X K R R A AL H
ER A X K RS S AT S KR A AN

A FT 45 TR eI, AS R B £ s ) 22
SR ER A G, ZEAANE NaCUPME T /K FE4)
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7S LT T i AR T E AR, A
FeB 2R 22 MG B2 22-2 MK, H U R DL, ek 147
AL 755 %) NaCl Prif B0k . iBH - & 2R 22 [ i
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AL 7 S5t Tl 2 PRI, A3k FH 4
ASIKAE S AP E 4 FpER A BA B R AT T KRG ZE I
L A R F A, 9 45 A T T R
i PP — 2R . S Ah A ST e B S5 A
HA — AR A 2 AR [ — A~ 2R 0, BRLE , R
SR AP RUERE S AP R M LA Tk — AT
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Studies on Processing Techniques of Apple Vinegar

SHI Bi-bo,ZHANG Zhong, LUO Xiao—miao
(School of Applied and Chemical Engineering, Xichang College, Xichang, Sichuan 615013)

Abstract: Fruit vinegar fermented with Yanyuan apple using liquid state fermentation technology and the
multi-microorganism fermentation craft was studied in this paper. The fermentation agent was selected through the
physiological characteristics in apple juice medium of several yeast in the wine product of fruits. The best seeds
proportion and the superior fermentation condition of alcoholic fermentation and acetic acid fermentation were
determined. At last, the turbidity of the fruit vinegar product and its clarification method were studied. The results
indicated : the best starters were grape wine yeast and AS2.300. Using the compound of these two kinds of yeast(1:2)
as alcohol fermentation starter, the best fermentation condition was 16% initial sugar, 8% starter and fermented at
28°C for 5 days. The best fermentation condition of acetic acid fermentation was: initial liquor 8% , inoculating
amount 10% , temperature 30°C and the rotational speed 150r/min, the acidity was up to 5.2g/100mL after fermented
about 5 days. Comparing the effects of several kinds of clarifying agent, the result was that the best clarifying agent
was chitosan, and adding 0.03% can produce clarified vinegar.

Key words: Yanyuan apple; Fruit vinegar; Alcohol fermentation ; Acetic acid fermentation
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Effects of NaCl-stress on Seed Germination and Seedling Growth of Rice

ZHANG Rong—ping'*

(1.Xichang College, Xichang, Sichuan 615013; 2.Rice Research Institute
of Sichuan Agricultural University, Wenjiang, Sichuan 611130)

Abstract: The experiments have four different concentrations of salt stress, the guide line of morphologic in the
germination period and seed period were studied with four rice of Il you 7, Mianjing 147, Hexi 22-2 and Hexi 22.
The results indicated that varieties of rice were significant of difference sensitive to salt stress. Germen was more
restrained than root with 150mmol/l. NaCl concentration. The growth of seeding was restrained with different
concentrations of salt stress, and aboveground was less tolerance than underground portion.

Key words: Rice;Salt stress ; Germination ; Seedling ; Salt tolerance



