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Abstract: Hazelnut (Corylus) is one of the important nut crops and woody oil species with highly

nutritional values. The genus Corylus is a member of the birch family (Betulaceae) in the order Fagales, and
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includes 13 species identified to date around the world. The European hazelnut (C. avellana L.) is the species
with commercial cultivation in the European countries and the west states of the United States. The earliest
European hazelnut breeding appeared in the 1900s and the major modern breeding programs started in the United
States in 1960's. After several decades of variety selection, many varieties were released with excellent characteristics,
such as the varieties with highly stress resistance for the in-shell and the kernel markets, pollination varieties and
ornamental varieties. In China, the first generation of hazelnut hybrid breeding performed in 1980's, a total of 15
cultivars have been released and widely cultivated in twenty-odd provinces of China from dozens of candidate
seedlings since 2000. The planting area is about 112, 000 hm’ in China at present. The new generation hybrid
breeding has been ongoing since 2006. New breeding projects and regional trials are mainly aiming to select
cultivars with cold hardiness, branch shriveling resistance, drought resistance, heat resistance, and pollination
varieties. Up to now, cross breeding is still a main method in hazelnut breeding. Therefore, to continuously
introduce and efficiently utilize the special germplasm resources of European hazelnuts is an effective way to
speed up the breeding work of hazelnut in China. Based on a large number of domestic and foreign literatures,
the cultivation status of European hazelnuts, the traits of C. avellana L. and their narrow-sense heritabilities,
main targeted traits of European hazelnut varieties for kernel market and their evaluating standard, as well as the
main characteristics of new advanced varieties released in the United States, Italy, Spain and Turkey were listed
in the review. Thus, the precious nut trees, European hazelnuts, can be comprehensively illustrated to the
domestic readers and researchers. Also in this review, the introduction history, scientific research, germplasm
collection and protection, as well as the cross breeding utilization of European hazelnuts in China were
summarized at the same time. Meanwhile, the problems in the introduction, regional trials and cross breeding
utilization of European hazelnuts in China were discussed. Aiming to the problems above, constructive
suggestions were proposed in terms of sustainable introduction, germplasm protection, cross breeding
utilization, research communication and the funding application. Finally, the prospective of scientific research
and industry development in China was summarized at the end of this review. The authors sincerely hope this
review could provide some references in hazelnut breeding research and cultivation promotion in China.

Key words: Corylus avellana L.; germplasm resources; cultivation status; variety selection; introducing

utilization
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Table 1 Traits of European hazelnuts and their narrow-sense heritabilities
EETNERIN e SaseAl Sl HE EETNELIN e st JiAliitHE
Trait Narrow-sense heritability || Trait Narrow-sense heritability
P IR AL 0.67+0.11 PR E 0.67+0.05
Nuts per cluster Kernel weight
R 0.82+0.07 i 0.87+0.07
Husk length Percent kernel
FAXT AR A 0.91£0.06 PSR A ) 0.56+0.09
Relative husk length Fiber amount
W SR ® 0.68+0.05 BRI % 0.64+0.07
Nut length Blanching ability
R IR AR © 0.78+0.05 LS i ] 0.72+0.05
Nut width Time of leaf bud break
RS P 0.89+0.05 HERE Y Al ik ) 0.68+0.05
Nut depth Time of catkin elongation
LSS 23 0.65+0.10 WEAE P Hh B i) 0.58+0.05
Shape index Time of stigma exertion
LSS V2N e 0.88+0.08 IR SR 0.86+0.11
Compression index Time of nut maturity
R 0.63+0.04
Nut weight

AR K B R A IS R MR A LU s B - AR ARG R THI 22 KL 7R 0] i B B 5 C R BSR4 B R Z IR AR K IE B s D 1R
SRR SRS EAIE 2 B RAURARIEEE RARMAR MR A RIS 2 5 R (R F - RARAIT IR AR T8 BR AR B RO AR A e

1Y, R HeF e SGEAL Tt R

A Relative husk length (RHL) was calculated as the ratio of husk length to nut length; B: Nut length (NL) was measured as the distance from the

basal to the apical scar; C: Nut width (NW) was the distance across the nut at its widest point; D: Nut depth (ND) was the maximum distance from

front to back in a direction perpendicular to that for NW; E: Nut shape index (SI) was calculated as the quantity NW plus ND, divided by two

times NL; F: Nut compression index (CI) was calculated as the ratio of NW to ND. Data showed point estimate of heritability + standard error
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Table 2 Main targeted traits of European hazelnut varieties for kernel market and their evaluating standard

TR AR PEN R IR AARIE (S IR FARARIE (S IR
Objective Age at evaluation Minimum standard (reference variety ) Ideal standard (reference variety )
KRG it 4 Hh & i P (Casina, Clark) =it (Barcelona)
Bud mite resistance

IR IRFE 4~5 Tonda Gentile delle Langhe Willamette

Round nut shape

[ e 4~5 Hi 172 5T 48%( Tonda Romana) 146355 56%( Casina)
High percent kernel

RS 5 AR E D 35 R IR AR T e fELFR
Precocity

e {OVie ¥ e c ) 4~16 Barcelona Lewis

Yield (total, consistency)

S 5~8 Barcelona Negret

Kernel blanching

IR IRFOR e 4~16 Barcelona TCIRARAE R ]

Few nut and kernel defects

B R 5~8 Barcelona Tonda Gentile delle Langhe
Early maturity

PR H HVE R R 5~8 70% H H {5 (Casina) 95% H H 54 (Barcelona)

Free-falling nuts at harvest

HRAIF R T B TR S AR
o2 VG 2= R B R, DL 354k il TGDL
FITR G R EA i — 20 B A SR AR A o,
by E R SRR R SR BT IE AT R
Folt A oA DA A B HAR 0 R I AR 114 2% 58 e AR v s ke
JCHABE SR, T Bk TAEE SRR 84, IEZEUE
PP M B e bk 18N, B L R W Te i &Y
LR 27 1980 4F 22 47 IR 24 A8 B A0 TAE , 0 4 4
3ANHEFE Y B SR S AT RN T AR AR AT 1S Z0

®3 EERMNEREMEZMRT AR

BB AR TR A X R I R A
fo s, FEIEH EE U ITT R, LAk S AP
Tombul 1 Kargalak J 364, & M JFACHHIE S 34>
AR 14 ASRIE FLRR
1.4 BRillmFhaa

XF e R - BRI VY BE A S AR
FhE PR A B T TIC A (52338 4) , Hip 3£
AP 20 A4S, B IA] SRR 7 A, A EE AT PE A A
&40

Table 3 Main characteristics and use of European hazelnut varieties released in the United States

W4 A FEPER g

Variesty name Year Main characteristics Use

Clark!* 1999 IR 2.4 g, TG, A3 51%, i B 3= 100% , BHA/IN, s, rhsR 2R L, 42082 1=H
TBARRER , S FEHI A S3S8.,

Dorris™* 2012 IR 3.3 g, BTG, AMEEML, A2 43% , [ 1 26~1009% , KR , WHACIN, F 7 Hok a0
ZEI5 BRI BRE , S JE R Y S1S12,

Jefferson*/ 2009 R 3.7 g, i R  AMESEU, 472 45% , B 2 2R 70% A8 TS W3R 45 B Pk i
ZEG L, BUARTIR S , S S A S 1S3,

Lewis ) 1997 IRIBE 2.9 g, I RITE , = 48% , i Kz HFm100% , KUK T A AP 28 E 7 P15, FRdi R 24k {=H
W HUARFRIRERG , S JE KL S3S28,,

McDonald"*! 2014 RIH 2.5 g, AT, B3 529% , i F~100% , KRR B, W38 i 46 =E =i, ik 25 1=H
L PUARTIRRRENG , S FEH R S2S15,

Sacajawea'*! 2006 R 2.8 o, i (BT, 475 529, i 12 = 100% , KU , B4 AR R, 1R 2006 o, 3 2 st =1
P , S BEH Y S1822,

Tonda Pacifical>) 2010 IR 2.2 g, T IATE , K 47% , LR K~100% , UM W3R, thbe K2R R, 5 R 1~H

HREEE , S FEH T S1S2,
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Variesty name Year Main characteristics Use

Wepster'*"! 2013 IR 2.3 g, WEIAIE , tH 1R 46% , B 1 B~ 100% , KT , BHARE , 7P, iR 2R e, 4t 1=H
AR, S KT 182,

Yamhill 2008 IR 2.3 g, JERIE , {3 49%, [ 1 28 50% , 1 455 A HF 5K, 2 r= i, B K 2E 5 e 1=H
PUAREARIE NG , S FLIR Y S8S26.,

Delta!> 2002 BUARTIHRIZERR , B0k L, ORI , S SE P RS S1S 15,38 ELAE } Lewis il Clark (W #Z2# Eirg il

Epsilon'® 2002 PUZRTBIRAERR , O, TR M, S LRI AU S 1S4, 35 FLA/E M Clark 1 Casina IR £y

Eta'* 2009 BUATHIRRIEENR , Bk, BOR Ui, S JE Y S11S26, 38 FIAE A Jefferson FIBZR o Bk

Felix*®! 2012 PUASRRRER , BOBHEE A, SOR 1A , e SR s, S S (RS S 15821, 3 ‘B A 4y Jefferson A b
B

Gamma'®’ 2002 LA BRI , Ok B, OB L, S BE K %1 S2810, 3 1 4 4 Barcelona il Lewis (K204 Bk

Theta'** 2009 BUARTBERRERR , HOMHR K, BIOS A , S SR8 S5S15 38 BLAE M Jefferson YFZAMH . EFa)

York! s/ 2012 BUAERARRENR , WOMH K, BIOR e 48, IR G sy, S A7 2821, 3& FE K Yamhill, B
Dorris, Wepster £ McDonald A2

Zetal™! 2002 PUAR BN , O, BOW IR , S ZEIK Y S1S T, 1& ELVE M Clark il Casina OS2 Eig il

Burgundy Lace"*’ 2016 LA, SRR E T LE RN . WFE

Red Dragon''”! 2008 IR 2160 R 2 il TR, PUAR AR50 - WF

Rosita ! 1999 R ERET, R4, SN 3l TLEE PO , UK 2 MEE

R4 BAF BT LEHERNRRTEZ AR RE

Table 4 Main characteristics and use of European hazelnut varieties released in Italy, Spain and Turkey

Y P Ji 7= ] FEHR JAi&

Variety name Country Main characteristics Use

Camponica BEAH  WREE34~3.7 g, BRFER=0.92, 17K 469%~48% , I 2 5 709%0~80% , FL30 , Fi A< s it
9, S EEEI A S1S2,

Mortarella BAA O RIEE2.0~2.5g, R LAIFEE=0.80, 115K 469%~48% , i K¢ %K 70%~80% , MU A, {~H
I, o, R, B RSERAE M EE , S SE KR 82817,

Nocchione BERA IR 3.0~32 g, PHEEE=0.92, {5 38%~40% , I B ZE 80% A H PR , REETFRK, 70 (AR
Pk, SHLH A S1S2,

Tonda di Giffoni AR WREE25-2.8 g, BEIFEE=0.90, 175 46%~48% , Il 2 % 809%~90% , KUK , o7 PR, 1=/
BRI PR ARG , S LA Y S2823

Tonda Gentile BARHM  RIETE22~2.4 g, RIIFEE=0.90, 1175 46%~48% , i J % 809%~90% , KU , Lk, 5 {=F8

delle Langhe KEEME L, 5y ARTARIERG , S FEH ! S287

Tonda Gentile ERH RRH2.5~2.7 g, RAVEE=0.95, 115 45%~47% , B B 5 50% , A, =77 ik, Bu K2 {~H

Romana Ik | B SR AR TR E N , S K Y S10S20,

San Giovanni BEAA IRIRE2.5~2.8 g, IRIFEKA RAIFEE=0.80, R 47%~48% , I K2 R 709%~80% , WL, {~H
Fr e, R, S FEK AL S2S8.

Barcelona PHPEF  WRIEE 38 g, AL R=0.91, 1K 43% , [ Kz % 50% , BEHMIE , 77 H iP 4 I3, B0 K 25 ity
W APUR TR , S LK AL S1S2,

Negret TOPEF IREE20 g, REIE, BAFEE=0.75, 11175 48%~50%, [Tt iz %2 90% LA b, KUK , 257 =1
PESR, FPHR , By IR ITRREN , Sy ISR B, S JE IR S10S22,

Pauetet PHPEAF R 2.0 g, RIEIIIE , SLTIHE =075, T 12 489%~50% , i 1 Z& 60%~T0% , KUK , bt # {~H
E, =577, B, I ) pH B 3%, S JE K AU S 18822,

Segorbe TOPETF  IREE 2.6~3.2 g, BRIFER=0.86, 11 H40%~45% , )i B2 % 50%  BHIE , a8, PSP, s Ak
LRI S9823

Cakildak FHH  RIETE2.0 g, PEIFE=1.1, B Z 50%~54% , [T 12 2K 85%~87% , W g G AFAE R/ ME, TE {~H
SHENTIEE

Fosa FTHHE REE 17 g WAE=11, 3 50%, B K 85% WSS, B RS (2.2 mm),  {CRARSE
ToSFEFTEHE,

Palaz THHE  RREE2 g RAIE=0.9, 1 51%, B 2K 929%~94% WKy , B3l A7 Ae K/NFEBLS: {~H

25 st A (3.25 mm) , S JE PRI #1 S284,,
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Variety name Country Main characteristics Use
Tombul FHIL R 1.8 g, FREE=1.1, IR 54% , [ 5 94% KUK, LB R AR (1.5 mm) il

SHL[R MY S4S8/12.,

TRA 74 R B PEHESF 24~ i Barcelona il Segorbe fij 45 1 F 7 AL Fr Ll X A Ml 7 1128 L2 Wkt B4R R A 5 1 A £ HE
SCHEFEAET); Negret Fil Pauetet it P/ 2451 FH SCHR( 58] 154 Tombul Jg:— -4 15 SAR LAY SRR, DRI, H AT 9 S SER R R —5, &

1) 54585 S4S12 42

Information of 7 Italian varieties and 2 Spainish varieties, Barcelona and Segorbe was cited from' ¢/ ; Information of 4 Turkish varieties was cited

from a Turkish hazelnut book written by'57' ; Information of Negret and Pauetet was cited from"™ ; Tombul is exactly a variety group with similar

genetic background, thus there were different S-locus, among which, S4S8 and S4S12 were the most common combination

L EA A P RN RIS F (25 ¢
FeA) R AR 45% DL b R R
W, i e W R IRR AT , 285000 AP BAT XF
K2l H AR AR SE TR BUE: 5 717 5868 il i P A8 45
RPN K(3.0 g b b)) HMRISE, AR HAT B b
XA 5 2 [ & Bk S AP AR 22, B T S A K
W R HUARERIRAERG H | 38 2505 S J R 2 f14) 4 5 1
XTSRS % P b A AN [R) AR AP R T T
2R i A A s WL R R 2t il A R
SRR, R T BORES , RAR AT R —

BRA PUPEA RN A B b Rl DAL GE SRR
F, AR A A R AR B A b . KR
Hy R 2 DR 3 IR R KON IR RE A
R AU STl AR A (AR R 238 B K&
[ i ol s Al 58 A R AR SR B IR SR AN K, B
i BRI R R BRI & Bk i R b, 5
SR . PUHEA SR T Barcelona 824~
KRG VB R 7E b A LAAD , oA i Fp 5 R 4 [RE
SCBRIEE | H A8 KN BRI B AN e S [ A
LB R R S5 RMF A . £
SRR LRTY Hh /NI BOh 5 280 AP
BRI KN —975 1 (1.5~3.25 mm) , {2
AR R BRI R R AR AR R AR R
FRI T d Al s A B AR e — el 2 A FR AR, 5oh
AR, R TC B A R B0 5 TR, T 3K 28 5k
FITE A= H US4 [ 55 R LD Rt Al S [
A AN ST 4

H AT S0 RN b i ( 32 28 T Al 72
) RAETE R IR BHAGTIE 37 PSS Jy TR
RIMR (F3.3R4) HILT- P A 0 SR #AS e HE
PR o6 3 o B 40, & K A & Fl Mortarella . Tonda
Gentile delle Langhe Fl Tonda Gentile Romana T J%
£ 2%, Nocchione {34l , San Giovanni "% K
Y PYHEZF i F Barcelona i B2 41, AHUAR SR

JZE9 , Negret 'R ILA~/NH R ONIE $it 2, Pauetet il
Segorbe HLii 4, (H IR SR 28 PR 22 5 - H L
i F' Fosa A1 Palaz 9 '8 S AN/ BB 25 IR 88K,
Tombul I Cakildak A i 7 2= W 56 0 3% FRERAF 173"
A2 38 [EIE R A AR R SRR MR AT
TR, X I B AP AR RS T R A Wi v ik B 7
B RO &5 8 . Mt Z T, Clark il Tonda
Pacifica /A~ $T 48 7 H& 2 9% , Dorris i 1= 3 8%,
Yamhill i f¢ # &2 AK, BF & L T AT k40 1Y
Jefferson, Lewis , McDonald , Sacajawea . Wepster, LA
J B KA i A Camponica Fil Tonda di Giffoni, 1,
FCEA B P EERE T, 3G T AR I 0 A AR
WA, WF5E 2B, 56 0 AR MR o it o 18 470 2 i
RRIEANR], BEA R B Gasaway (1 5L R $2 4], d152
S B HAh R A Y 2 5L R s ], Brw e AL
FEA 5, A [ FIUAS [] 57 Hb 55 4 R SR Bt
[F], 3 2 5 IR AR AR 8 & AR R RS o 3 LA
He, — H RS I e B AR R N A A R E Y
TR 2

25 TR, RV ZERRAN Sl Rk & 0 5 B o St
(AL 52, T I A A PR 04 A8 Ak AR 3% X3 ) 91 8 A
T K B RN B R TR S ST R .

2 FKERCMEES] AN 232 F A IR

2.1 S|fAE

T E X E MR R A B FidG T 19 224K i
Y BRINARAE INAR 7 5 — 7y P 5 20 tE v, g
LA 4 el M7 22 5 BERR R , Jb R ) bl 70 p 5 bk
A8 AT AR S [ FE BRI R IR ERAR (C. maxima) , B
VAL B4 58 T AR5 34 R & 5
R DO RS |, kg | HEE IR £
FEAES | RN I |, B T R A P~ B B i
PRAERBUATE

1972-1975 4%, i1 T8 4 Gr MWIF 58 T/ 3 955
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LR IE DRI B 7R B JE IV 38 R 1) 45 [ 5K
51 10 A~ BRUNAR SRR R 7E GBI Fh . 724
RIS RHAAE KR T RIFIFIFAELS 55
LRI LA ARG N M AR IR
LR HRIR GRS TR T TSR R S 2k
TR E T B EMBEFL . BT RE
M X A ZE T8/ AR AR, S BORINAR AR
AL S T4 . 1985 4E R, 3L 7948 & B bRt
FEIT Y IR SRS — BRI L R R 2
IR 2Rk, 21 1990 4F- 43 A7 1L AR 2848 U
PURNALE B & T 3 AR SRR A9 5 Fhik
B9 o FEUCHAN], YRR 25 b5 | B B RR AR R4 T T
AR R A, 45 R R, Fedb et R DLk X Mk
PR AN B 8 MR 4% | W20 RS 7B 4 7 4P 4 it 5 ZE 1L
IRFEA W AR R IE 8 b B A, (U 51 i R
A R A5 R R FERR U PG & e RO P AL E
B VLI R A VAR, RUNAR BE 65 25 B 4, AN
FETERAVRE NG . G5 50307 TH , BRUNARTE LA %8
GREMSARAF T, AT A0S BT VBB
W Z AR Y B B AR AR T 45 LRI, A
iy AT BTN R/ E S NN =
‘%’%L&S%O

WRIHBRA TR B 5 R G T 20 122 90 44K, %
Y RIOTE 19961998 45 1] AL K | 56 [ 5 | 34 R
BRAL R & A (5 &) 37 /1>, 42 4% Barcelona, Ennis
Butler ., Casina . Willamette % , 43 S 7E 7 LI & . HE
5 A AN AR B B 5 PRI fel o X SRR
PR A AETRT AR & HBEE AT DL b ik 4, B AE
RE %, H 285 S 35 /0, 400 mT BB 2 th ARy R A
HBR AN R o IR RN i e ] R 1k
17T 51, £ 5 Fh 25 B8 28 1 E 5 3 4 iR A K RE
B WEHEAE PR L 2, A S 2 IR A AR
AP BFEBEIE BE 1999 4 AL 748 2 55 it 58 T 5| idE
B P RIEMIE A AR, o pl e T
KRIHANE- 1L 5 4F J SR e PRRRUNAR A S Rl g A= 4
MR, 45 2R RAF, 2~3 4R B AT iUMEREAE P, 3~4 4EH.
AL,

“EE M RABE A 1997 474G, Jo)a 32
% % [X] M 5] A Casina . Barcelona ., Duchily . Royal ,
Halls Giant, Butler % 6 > Flt, 22 A T L BHAE ) [l
SRR R N7 W2 O D RE A B oy o (B3 R E 5/ S R TS
i, B 2 FH RIS R P 224 1 B A AR
FrEHMGE . Royal Al Butler HE 46 7 75 4 2= Y47
TEMRTE NG | T B B AR T T A

rh ERROE B 5R BEAROL A5 T 2006 4 LK
M A AR P-AF T Barcelona , Ennis . Willamette
S ARl BRAE TR 33 0y, IR i B T o — AR 2
LE M EESEARM B, BLAh, 178 ST MRS
JIT L PG ARME R R BHA MY K27 LB ol B
TFF 5% Bt S LS AT AN [R 0 A Y Y AR (A E
22 ARIK

X5 [HERGHAR A S B A 2R 2, 24
HHEE 5 A oy I A A T SRR T, Aty
AT

TE 5 | B IO PR I8 A 5 T, R AR 1 e A M A
SRR I ) B, WFSE % B0 FR I e YR re
B AT A L X BT - VT, DA SRR A
DX AT DAGREG RO AR RS xd 5 | Fh X i F R i 25
I, BRUNEAET g FR N 1, Lo 2 B PG Al
7 1 L I S5 EL A A i 14 3 L P e A A
2 A HE IR H TR AR 5 T 5 i) g [ i, ]
PLIE 58 N T B2 Ao sl A o Y b B A AR i T
Ja i kA T e ik o

B BT KR AR ) JoPE Bh H R AT TR,
IR RS FE IE A SR I
P R B A R AR A T TR U SY . X |
I A% LAy T A AT, DAL AR ARl R~ R v e
W KRR %, FEEHEAT T BRIMARFIM - E 52T
P G REPE T DL R Y € 1A R B R[] T 4y
BrP A TS . AEBHE RS 7 I, 51 E R R
WAE RIS I, 2 SRR MYk e B G
o) )5t A% AR R OCRSF TR B 7,
23 ZEXZHHA

MR YRR I 22 A FH e R T 06 T 1980 4F 10 T4
22T MR I A1 5 1 2 BR AR b Fh i R S8 2R TS
AW R NIV A S L SR O 7 RNV AL ER 7/ SO R 7 N
LRSS RAT T8 — RN R 422 R AR, et 1980-
1985 434 4% 6 414458 TAE , I 2000 ZHEZ 5 fE 1R
W28 22 YR B RV K, Ok R 70 P R
PR S R S AR 2 SO IR Y, 1999 41
AEZ A IRYE RN GETELL LR 1-95 Rk
TR it i i 2o A ok e e e LA IR AR
P SYREIN T Y= i ORI R E R R [T i 2
R TEDUIENE BT TR R T RRUNAR 18 THE
At AL PEACSE L X AR . 2006 4R, H EAOL
BRI BEAOL AT 72 T AR 1L AR 4 e RV IS A
VLI A T 40 AP RR A FIR L R b A/ 3R
XTIk, FEA T — 2k . 2 ZAERT S,
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FE SRR VT A Hb DX 07 358 H o 0 FE RS- R 2% P iy
FRF-NK 155 FIOFRR 2105, 78 111 A< i DX HH S0 A%
15 025 R4S GRS 4 TR F PR
ai Rl T 2017 AR5 T SAOR R E

H AT E R S RE T, B T ARS8 BR 4y
PRFE AR IEA 30 30 A A X R Ah B i 228 & Fb TR
AR PN FFEE AT o R R S50 S A 55 RO
W2 A R st A ) 1 A B, LSRR I REA S
RBTFENE I35 A% 1550 5 IR R /N R BIE S /0
Je AR R SR T SR (T A O R R4
1R A I FACAR 1A% 5 T S5 R AN H R g
i) TR . I, T2 s B RV R A 1Y
DIE R R 1 A, 2 LR (s A B AR iR R
TR ) P KBRS B 2 FAR O R S Rl BEAS L
5 | RCNAR R ACAS, B Rl E bR e HAT R4
(A TR, e ELPE R A4 IR AR i o

AT I R 77 b g TS O e IR A R bk 75 A
XTT& Ja AR By s B R TAE 2 T T, - LA
JUE AR R BEAS B B RS 7 3G A R, LR
BEAREE 5 OB BE LA , 1 & It DUrg b X AR P
AR T 5 XA 7 B A AN T 1 &% FH B2 R
(o= WL =1 - 5 =S 0 )| I
i, AR e BB I RE S SRR A . B3R TAER
TEIE 38 LR AR 1 e 18 02 24 58 T AR U 1) Gt Xof
SR TR L U ) 5 | R v AR R P gk
B E R A RGERE, I, — 7 175 2 B 5
PERR R G IRIEAT HARHR B TEA , I 7 18 1 BT
B EAM R ; 55— 75 4 S5 | Fhak4e i — 4
S HA BRGS0 RIS A,
3 BRERGNES I MARXLFHAEFEE

B lE) RN % R Y

KU AZR 2t S 2 B A R R Pl e aE M L
FEPE AR TR R T A T SR B
e R, 7R B A T I S AT ARG B 0 T A AR
PR R T s ARV R A R, 5
YU PR AR RS i A ok B L TR R R i AR st ), 7
Pl TAEFRFSLIT R M T AR 2 IR IR R Pt
PERR , FF5 T K 0 SRl AW b2 = T AR BERE
R AR , R T EE N E ALK
PRI I, %o A5 S A i L 0 9 105 19 3 30R) AR 2 5|
HE IELLILAE R B RO R, 2 IR IR R A2 F
FIA RGETE

R ERR R IR 51 R TR E @ a4,

(EAEFGE PP I8 B8 D0 e R A% S M I 4507
TR TN o TR BN -

(DGR s 5> ARG, B RN R
(5 | RN RIE G , 51 b o (AR Y 445 88 A 2 2
S B RS IET I R s 8 A HEBR T IR s/
PR A LR 2R R B 58 AR 7 1 2% R S0 3 L DAY
FRRZ D 5 £ b R R 8 2L | [l AL BRI 3 R A
FE B TAEAZIAL; 5350, IR 73 1 1) Ji B B
B ARSE RS TR R TR AR R fe
JETERCIE A KA B IR TR L 2 e S, 72
ANHUASEER R R A AR AN

Q) AR DT A, A A E A ksE . LA
FEF FE AR BRI T A A58 B B, B RN F AR 2 2
SR B EMARIL R AR GRS — P EOR
MR S B S B T FRIR R M M B4 52
(EAE S A T 5T 5 1T, DA SRAS B 4% R IR | 2% SR AR
ey, B H ARk g A AU RO I 7T 25 07 T, B
TSRS XV B BRI TAE , S B A e R A —
SEH HAE; BAh AR RA MRS b, HATOORE T
DR R SR AR A B TS U 2R el A AR
Bt RSN R B R SRR i AR I LA AT

QPSS AN . U I AR R 351
AR Bl B SR A 1 (7l &
JEARTFE) , (H BRI B X ol e 55 IRIAR 1 /) i
TG ZR % T Jot 9 5 DR A 81 - AR S RO S
FEFWHESBARE . 51X PRS2
PR A Y NN vk O S S T DS T BRI LR e
VR I — T AR BR At A e ok, (HU2: H ATt
FEIR A= HEALBE RIS i AT

LR BRI BT RN AR AL 14 4 J R R 1)
AL, B LR X S S

(D ARZEIT 5 | Ppilh AR . 3 i 51 30
AR ZHE , A i ] AR BRI AR R AR 35 2T 1 4
A BRI R T X R EAR 2 A AR 5 | Rh 225
A B R R 5 X8 5 | i BT 3 Aol
DS i A 7 iURh DR AL, AR 1 53 3R X
AR B | 3B R A Ty RIS [F] Bk
F1 A R B, A 75 1 R U A 0 A X [ B 9 32 B
PRI A i o

(2) st B PO GRS o AR FE R R
A DT R R AR T PR A A A T R Y
U5, TSGR 2 A5 O DR AT A R b 5 B DR 4
RBR A T AR WA | S b BT B AR
Y T35k, HRIZR S A A R A A i 22T
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B, B 08 FR R AR 7 b IR0 it R ) R, ff 5
DRUHBR Tl T A 2250, A5 T3t 1) FH B R R
WOT AT M AR B AR R i E G 3,
[l A 7 R R 25 58 Al

G)FEEEAEY SRR BRI
—RMFE 2 RIS R E Y IR, R B
TENLPE R B SR A O T, B A
Il T b A 0 TR, — S5 Rl B A R 2 A
B LLAh, SRR A 204 13 B, BF A B
Wz & F &R B FE PR s H Y
W Z AR H A EAT G B 55 | HEEOR A AT i
N N AR R A R 5 RS

(4) S BHE RS, i A B S i A, Al
Py IR | R e 7 R — IR AE A, IO AE TRk
(8 AR, — 5 TR0 5 | B IR A 5 57 BORE 5 1Al
A ARSI A AR O SE 3 IR R SR bk
ESUNAY ) DA R (ST €6 I A S lE P
73— J7 T EARSEHRAN A IR & 52 TP A
(R SR AR Bl , SO IR A 45 i A A I R B
0L ST M AR D AR 2 55 R L, AT 2D 5
Bk R IR T A

() IR JERMIFZ SR AR IR . —J7 AR
FHOIF AR S U ZE A4S | T RN 1) B F 22 9%
(S 5 5 —J7 AT AR I Al B2 A
AR 24 SR FAR A 28 H A B0, o] L
SR IBCHA 235 7 OPEER 2, I & Al b A7 A4
WEA Bl AR B L SR 2, 30 R BT 28 9% R

4 REHETHASFILRREE

BRI E E A TR, 5k bk
FHE SR I AR SR IR AR R I SRR AR A AE P 3
BRNER 1B Y RAFSRIR, ol B EE S /e, ]
P s AR R S5k T A 2R Bl . R i DR A
() AP AR - E AT ) R A g FH R v 14
FAME . IBFRRPE T 7 BRSPS
O 2 NS A ES B S R LY G il 771 S A i i
T S R AR R KRR K L ORRRRE IR
Xf RN , ATAEAE PR 3.2~15.0 °C A4F
H BEIE02100 h . pH E 5.5~8.5 (57 #2574 FhAe
I B M DXCAT SR A R FH AR B T U, Bl M, kR
HFrdh . IWRIRRHE B R FRTEE AN ER,
TS TP SN AR R O 1 el ik TR IR R AT
AC T PR TR Y ST R, by MR AR R TR

Bfa] . MR REAE B b R ARG 2~3 F T IR s
6~7 i ARSI, AL 5 200~300 kg/667 m’,
B HGEE ) 400 kg/667 m?, 2V Es A AT ; Y
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