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Corylus is a member of the birch family (Betulaceae) in the order Fagales, and 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 ha? 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 compatible
pollinizers with high catkin retention. Objectively speaking, the achievements of European hazelnut breeding and the relative
researches exceed the works in China for many years. 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 the research work and the international communication of hazelnut for many years,
the authors reviewed 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

EEZNERN B S sA% Sy EEINERIN B SLivA%
Trait Narrow-sense heritability Trait Narrow-sense heritability
B IR LR 0.67 +0.11 B EE 0.67 +0.05
Nuts per cluster Kernel weight

KR 0.82 +0.07 Hfo % 0.87 +0.07
Husk length Percent kernel

FEX LA K A 0.91 +0.06 A REHED 0.56 +0.09
Relative husk length Fiber amount

R RE 0.68 + 0.05 B4~ I iz 2 0.64 +0.07
Nut length Blanching ability

e B © 0.78 +0.05 I 2 T R4 1] 0.72 +0.05
Nut width Time of leaf bud break

U0 LmA% O 0.89 +0.05 TREAE 7 A 1) 0.68+0.05
Nut depth Time of catkin elongation

IR R e H B 0.65 +0.10 EAE Y B [A] 0.58 + 0.05
Shape index Time of stigma exertion

LTS viliap Al ¢/ 0.88 +0.08 R SR R 0.86 +0.11
Compression index Time of nut maturity

[ ig s 0.63 +0.04

Nut weight

A: MW REGKERPEKESREMNZAE; B: REHRIBRETE E AN EEER; C. REMBIREAAGLZIMMRKKIES; D: REM
BIe SR E MR B RELIREEEE BB RIS 2 (5 RYE M A e BRI IR H0Te U AR A A LA B

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 and 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, and F: nut compression
index (CI) was calculated as the ratio of NW to ND.
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Table 2 Main targeted traits of European hazelnut varieties for kernel market and their evaluating standard

B HAR PEANAEDY RARFRHE CRLARD PAEFRE GRFD
Objective Age at evaluation Minimum standard (variety) Ideal standard (variety)
REFH R HUE 4 A FE 7R

Bud mite resistance ‘Casina’, ‘Clark’ (moderate resistance) ‘Barcelona’ (highly resistant)
% B 4-5 ‘Tonda Gentile delle Langhe’ ‘Willamette’

Round nut shape

[T 4-5 AT 48% AT 2RI F] 56%

High percent kernel ‘Tonda Romana’ (48%) Casina (56%)
gt 5 #pk %/ 35 IR —
Precocity At least 35 nuts produced

Peam (Rjee, farete) 4-16 ‘Barcelona’ ‘Lewis’




Yield (total, consistency)

AT % 5-8 ‘Barcelona’ ‘Negret’

Kernel blanching

1 SRR A BB D 4-16 ‘Barcelona’ —

Few nut and kernel defects

FC I R 5-8 ‘Barcelona’ ‘Tonda Gentile delle Langhe’
Early maturity

B A YR R 5-8 70%H &R 95%H Hi7 R
Free-falling nuts at harvest ‘Casina’ (70% are free falling) ‘Barcelona’ (95% are free falling)
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Y, SrHIHE 3 NS 4R AT, 5 AN TR ARAT 1 ASZ0m g SR R O A A
MRS, FEAEERMEFIAFITRE, L3R5 Tombul fl‘Kargalak’ 264, CAERFIEE
Hy 3 A AR 14 M R,

14 BERMNE

ARSCHFEE L BOR] R H AT R A IR AT TIE (B 3L 4, HhEE
Al 20 AN, BORFRIERFRN 7 AN, RHIERIPEPEF SR 4 4.

FEAR A LIRS RN RN E (259 KD , REILER, HAF 45%0 5, BT R
w HL e M, R XRA, 2 H R B R ORI BT EFB By 5 i A R RE AR IR AN R
(3.0g LA bD) , AMUSEM, HRACBARUFRRER, KEEHEM ML, BT RIEARNER &R, §EFB
Gb, IR S BEPRI AL S e AN O ISR, A g AN R AR AT T Bk SR A W
PR B ernt, ik, RERA, REA TR, BEZTER—K.

*3 ZERUMNEARMEEMERFRIE

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

A4 Fr FEER P&
Variesty Name Year Main characteristics Use
Clark!*™ 1999 URPE 249, T, H{0% 51%, B E=100%, SR/, Fr=rEm, ROCGEh, K EFB, {=H
S JE[FI7Y S3S8.
Dorrist*™ 2012 IR 339, IEEE, AMERM, HATE 43%, MEAE~100%, KA, BN, R, ik aseis
ZEIE HURT EFB, S 2[R S1S12, |
Jefferson!*” 2009 RRE 379, mEATE, SMEEM, A 45%, BAE 70%, BPRESL, MBS, KR, PR i

i, $t EFB, S3EHEAY S1S3.

Lewis!*) 1997 I 2.9g, LK, HEK 48%, MiEZR~100%, RUKA, WAL, 500, RHCER, {~H
YL EFB, S ZE[A% S3528.
McDonald!**! 2014 IR HLE 259, JTIETK, A% 52%, M E~100%, RRRE, s, Erepresm, S, {=H
YL EFB, SFE[AM S2S15.
Sacajawea*®) 2006 IZIRE 289, MY, HAF52%, fiR<100%, KRE, WHEEGRE, PURZEEHR, PLEFB, S =
FEE S1522,
Tonda Pacifica!™ 2010 IR 229, VIR, WA 47%, Y R=100%, KUEKE, WESRT, hHUKImSR, SR EFB, (A
S R S1S2.
Wepster!™! 2013 WRNE 239, MMM, HTZE 46%, [LEE~100%, KUK, WA, FicbERR, GOS0 1A
EFB, S X% S1S2.
Yamhill®? 2008 I 2.3g, TAE, A 49%, B 50%, WS, REEIFK, Erorke, POCERH, Bt 1=H
EFB, S Z&[X7%Y S8S26.
Deltal® 2002 L EFB, BBy, BOMWIERE, S HERM S1S15, & EAFE v Lewis® Fl<Clark’ (HEIH o Bk
Epsilon'*¥ 2002 HLEFB, #oRER, HOMWIENE, SHEEM S1S4, & EAE A Clark’ FlCasina’ FIFER Y . Bk

Etal®¥ 2009 PLEFB, HUMyEK, BB, SFERA S11S26, & HAE A Jefferson’ IHZ I Bk




Felix™! 2012 fEFB, HCRYECOK, oRUIEG, SRR, S AR S15821, iEE ARy Jefferson’ BB o B4

Gammal® 2002 Fi EFB, HOREA, BOMHIE, SILFEM S2510, & FLFE AN Barcelona’ Fl‘Lewis’ [ . hH
Theta'™! 2009 PUEFB, BOMYEAR, WOMIENG, S LD S5S15, & A A Tefferson’ IHELHIA . Eey
York!® 2012 i EFB, BObyEA, SOk R4, R R, S SERRY S2521, 3E 4E 9 Yamhill’, ‘Dorris’, ‘Wepster”  #2H)
Fll“McDonald’ A3 #4 o
Zetal™ 2002 HLEFB, HUHMR, BOMHENG, S SR S1S1, i BAE 9 Clark’ M1 Casina’ [ FERRY . 2H
Burgundy Lacel™ 2016 MR, MR, BT, PLEFB. W
Red Dragonl*”! 2008 ML, RIS, E T, i EFB. W
Rosita*¥ 1999 WHIRLL, HEREAE, BEEESL, & T, 4 EFB, AR, bk

RORA L VU A H ) St A DA G A oy 3, I AR RO HE L A0 il b S LR R B b . BRI
M2 UAZH N, WRRBERN, ERE, WA KME M, HAFRER, EBRCI R RS K E
Bt A AP RIFER IO R RAK, RABERRB RS, s XML B mfid, S50
Mo PHPES AR T Barcelona W RANK, BJE, fENFEa A LASN, HoAh @Fh B K B s O e, s
KN, BRAT I B AN SR [ i s & RISk i A, SAT T oA i o R H A R R A LR [
HNRIIR BN T, 2R AE PR BRI R B KA — iR (1.5~3.25mm) , fHIPAZZkm, B
Jii B A AR vy, ARWE TR ORI A R BRI, OB, DR TE B Y
Bl [FS,  H T X g AR H L DA E K S AL, DRI A S ik R R g HROE AN TR 4

F4 BRF, AUMFMEEARUMERMEZMRABIE

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

ALY iIEA J 7= F PR Fi&
Variety name Country Main characteristics Use
Camponica = IR E 3.4~3.7g, BRIFEE=0.92, 1% 46%~48%, fit % 70%~80%, T34, Hi EFB, Gig
S FE[H Y S1S2,
Mortarella =yl IR E 2.0~25g, "RREKM, BMIEH=0.80, 1% 46%6~48%, Wi H 70%~80%, 1=H
R, WA, Frevkim, B, GERERIEM PR, S HEFA 52817,
Nocchione =yl X 3.0~3.29, RAIEH=0.92, H1F 38%~40%, iR 80%, HEFAF R, ML AR
ik, FPEMEGR, S HERIM S1S2. w
Tonda di Giffoni =N UHE 25~2.8g, HMIEH=0.90, H{"Z 46%~48%, i) 80%~90%, WWRAE, F  {-H

FEPERR, PGB, PLEFB, SJE[NZ S2S23.
Tonda Gentile delle =N URHE 2.2~2.4g, FMIEH=0.90, H{"Z 46%~48%, Mi/ZZF 80%~90%, KWRAE, . ZH
Langhe B, GEOZER, S EFB, S &M S257,
Tonda Gentile Romana K U HLE 2 5~2.7g, FMIE$=0.95, 11 45%~47%, MiEE 50%, RKUKE, F7-PEm, =H
PR, ZK EFB, S LK S10S20.

San Giovanni =il IR 25~2.8g, WHRKM, HINHEK=0.80, HI-% 47%~48%, Jii % 70%~80%, 1= H
SR, FErevEsE, R, S BRI 5288,
Barcelona TaPEF IR E 3.89, RAIER=0.91, H1 % 43%, iR ER 50%, WAL, PrEAPS, B, B i
KEFidL, APt EFB, SN S1S2,
Negret THHEF IR RE 2.0g, RRUHHE, RAFEH=0.75, H{2 48%~50%, i3 90%LL L, Kk, 1= H
FrerEE, R, 5K EFB, ZEREREHEE, S HEHTY 510522,
Pauetet [ U2 2.0g, RBUIH, RAFEE=0.75, HIZK 48%~50%, i 60%~70%, Kk 1=
T, WEAEE, EretEsg, sk, i pH ELE, S HENA S18522,
Segorbe PEHLF IR 2.6~3.29, HHIEH=0.86, 12 40%~45%, M 50%, MEAE, BB fu AR
kiR, S LA S9S23. bl
Cakildak +HHE I 209, BEFEH=1.1, H153 50%~54%, JiiR 85%~87%, WEHANG, TE(EK =H
N, TES EREEE.
Fosa +HHE IRIREE 1.7g, RATEH=1.1, H1% 50%, MK 85%, WKL, B8, B AER (2.2), 1A
TS HFAMEE. 5%
Palaz +HHE IRHE 219, RHFEE=0.9, HIF 51%, WLEZE 92%~94%, KIRAE, H#, 775K 1=
EI G, BIOSEER (3.25mm) , SR S284,
Tombul +HHE URILE 189, RAIEH=1.1, HH 54%, WFZE 4%, KkE, H2, BOOHEZE 1=

(1.5mm) , S FEFM S458/12.

A: BRI T ASEF L EHEF 2 A5 A Barcelona’ Fl‘Segorbe” i/ 51 H & KHIRLF B RV G MR A SRR, B: LHHE 4 AR5 ALE
HSCHETFEERT, C: ‘Negret FPauetet” M AR5 AP, D: [HJy Tombul’ & —ANEAE LS SUHUK SR RE, Fit, HATRER S ERHEBA—3, £
P S4S8 Bf, S4S12 N =E.

A; Information of seven Italian varieties and 2 Spainish varieties, ‘Barcelona’ and ‘Segorbe’ was cited from *°; B: information of 4 Turkish varieties was cited



from a Turkish hazelnut book written by!®”: C: Information of ‘Negret’ and ‘Pauetet’ was cited from ®; D: “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 combinations.

AT SRR SR CEEF R RIAE e f R RS e R v . B AP, E RSy T B AR
BWARR (£3. 4, BNFIMNIMEE, JUFIA RS EARERR 783 . i, B RR) Rl Mortarella’
‘Tonda Gentile delle Langhe’ #1‘Tonda Gentile Romana $iJ# 14 %, ‘Nocchione’ tH{~Z K, ‘San Giovanni’%
NKIE s PUHESF 5 b Barcelona’ i B2 A%, Rt EFB, ‘Negret’ & AN/ HOWBRHE L $ilk 2, Pauetet’ f1*Segorbe’
FUiPE e s, (HUWERAGIRAY 2, - H H 5 A Fosa’ F1‘Palaz’ () R AN, BB A EEEK,  “Tombul’ Al
‘Cakaldak’ N B ZEMFE N, REREG = 240, 58 EHEH 1 WP E SR MR Ul 1 7 T A, X8
ot T AR L TF FE HE R 3 o i e B A B (A KT O 45 3 M EE 22 F, “Clark FI“Tonda Pacifica’ 4547t EFB, ‘Dorris’
HAZZREE, Yamhill Bt 228K, BIEEE LG AT BRSI 1) Jefferson’s ‘Lewis’s ‘McDonald’. ‘Sacajawea’
“Wepster’, LA = KF| i FlCamponica’ #1Tonda di Giffoni’, 1K A-AHRERIFEERE /7, B0 7&K M4
FERA . ISk, BEFLERE, EEBUEFB SRR RRIEANF, BEA K H ‘Gasaway’ 19 HLEE R F ], H52
S B HAh SR AR 1) 22 25 DR KR B AR A 1, B RE ) AN R SRR T 57, S [F) AR e A [F) S 3 2% T R I AN [,
It S R RS B R P EFB R E IR, — EFRSIF R EFB R & B B

i bRTR, BMETERRM SRR B RO e E S, A S IR AR B X 4R R A T
FORIOBE R, BB R AR BRI
2 FRERCMNERS | ZAZ I B IR
21 S|fhsE

T E AR B 1 51 s T LR, s R RO TE LR B — i Fie; =tk b, L
R el AT =2 51 ERRNAR , - A srhE ) el T e AR e AT 5B 5 | ERR AR AR SR (C. maxima) , Bk
MR LA R KRN 513 3 ANBRINER SR iEEAE WS KGR (C. cornuta) , IR 51 HEBEIR
EIRAEAE S R R B rp, B TR A

1972—1975 4F, I THATMI AV I 3E5EL 5 NORINAE . Bl/RELJEME . &R 1 5 5 2t
10 AMERIMER SRR AT AEOEREFN . TEA BRI T, MREKRE RIFIFRL . BHRATR %L
FETIAERERIE . AR . RELHIR . SRR ST AT TN A, RSk E T 9%
oL CBPEMBEF MM BT REMX A ET DS, HXHEEMRK, PRERMELE NI T
%P1, 1085 4EilE, W TFELTMI A TRLER S5, —MRMEL RS REBE L AR AR,
1990 “E4 IR IR FR % . SBETIAALE B T 3 MR EREE R 51 FHR e, 7E e, eI
XF LTI AR RO R AT T AR KRB A, SRR, bR, KIEEDUIbHE X BRI AN RE 55 ik A, 020
BHATERA BT I M TEILAR TR %, BRREEAS G IR e R 4, (AN i SR S ikt 2% 1) s 72 Bt 2
ZRUE ., Wb E B LM . RS, BRI, AAEBARFIR . 4555 J7m,
BRINRTE L RIS R IR =, UM vtz JBA. HERBRKZHRT, HEREKIRE T
SRR, FEFESRLR B, TN T AR BB ) KR 1 g s o,

RRERA RIS R G Tt LR R4 IR L 5RAE 1996—1998 4E i = AR, S 5] HERK



PR R R (52D 374, 45 Barcelona’. ‘Ennis’. ‘Butler’. ‘Casina’. ‘Willamette’2%, 435l 7€ ] AL AT
B RS, AR AL AR E B 5 Fae . X SRR SR ALR & . HREE T LLER g A, AR
KHE RS, (BEESTRgD, HEMTT AR BT 100 R R S BRI A RO, R RN 5 b 7637 B 6 1L kAT
TR, SRR BRI E R A, AR KT, MM MRS, gtz mia skl
WFFLRE 1999 F ML T AP FLFT o k4. B R MR, 4 ANEF, B TR
MAE L. 5 F RGN R & A e HE RS, S5 R R A, 2~3 R ey, 3~4 FH A
— LR,

A MALEEBE E 1997 SEITAR, S5 A SEE ) XM 5] A\ Casina’ ‘Barcelona’. ‘Duchily’. ‘Royal’.
‘Halls Giant’. ‘Butler’%§ 6 /™ fh, e T RO . 8 J LR RRERRT 7T, ol ki Fp] D R I s
3E R, SR P I e B Rt 24 8t B A VR HE AT 15 50 . Royal Rl Butler HEAE 5 7E & 4 174
RIEBLG, T B R AR AT 3,

o [ MORHBE MO T 2006 4R LASKAE <9484 105 H I SCRF T, SRR 51 HE T RRIHER T3 i A A+ B ML R,
WARLE T NI T8 K5I 72 AT 51 35 Barcelona’s “Ennis’ ‘Willamette’ 25 i, BILAEVEUR 33 4, HUNIZ
AP — AR M EZEAM R JA, I TERVEMRIE . ILPERMRAE . TR FRARME R
LA MO BRI FE R S5 B AR AT AN R B8R AT SR TR (R RN DR AF o AL 51 b s bl T AR AR WA TS, 5]
DRI R T U5 ) TR A A A
2.2 WAEIAR

XF T 5 BERCHBR BT FARE AN AR 22, T BEAR v AE 5 Al PR R A Ao PR B BOR T 1, HAth 7 T A
R

FE 5 i LR A 7T, AR PR A A N 5 S A B 52 SGVE I Tl R 48 W2 )i 2 T, PRIl
MR b TE R X BT - KT R I, LA B M0 X T AR W R %) inet 5] B X F) e 5
T, EREEI R . B, 2BOoN%. BETUANZ e RS E AT B 13 Bk P03, F RN = v
FH L R T A P T B B T A, T DA S N T e M 5 4 B A 4 S U 0 2t
17 7R

B L KRR O TEME B HAREAT TR, WIOFE. R4k, 1. GEMALUE G g5
FRE F AR AT BR A MR EAT 7R LURIEFE o 0 51 3 BRI oA D7 TR 5T, DAL ZR AR R 270 1 7 R b K 2
FIRFUE S, FEHAT T RO R S I U7, S AU DL e e o f % R RN [R) Tl 4 7> 75 5 T
WHot. FEEL IR AT, 13RO E NS, S 5BEE R Z0EE. F GRFlD e
ZREVE. SR Ry R T
2.3 ZR3ZFIH

AR (1) 2 S P B T80 T 1980 4F, I8 T8 S B ARBIE 8 I 24k IR S5 12 5K, R F 53k R it A
RPN SRS VSR v N e A B e S o e R DR WAL Y7 /S 7 NP G IS S S A S TP S0l S v 1
if 1980—1985 4L 6 A TAE, M 2000 ZRAALJEAUP 42 DR FEAEIR, TRkt 70 R R APk
1980 2 JRak 2 R B EIRIG I AT, 1999 4EEEA, A4, BBV, WESELC. KR 19 5 RTEK



Zehe A gl R, BRI, PR, SRR, R, KU, SRR R
FEGUIETE . @ IETT TR 1R ER, & TAEARIL. b, PEAbAR XA . 2006 2, HE AR ROk
WA IR 2 e BRI AN LA B T 40 RASFERASFIRAL RGP R R0 HE R, 78—
Ak, 22 HEX LSS, R BT AL A X 70 v PUAE AP W FfbR il A ~F K 15 55 APk 210 57,
FEZRI X GRE HH I0RR 157, IR 255 IR 4 57, 1Bk 9 574 PRI FiR i A, JFT 2017 3115
THEZMAR R E .

H Al B AR SRR, BR 7 ARSERE P R R BRI AR AT TR ARG AR X RIS, BT 22 B b AR A
B AL RFSEEAT . BRAENER TR RN 2% 5 Ja AR AR W () 70 A 3R T, DR O BEAS JE AT S 1 (388 1%
s WRINEIUIEZ AN, JEACT B NR B S R  E RG R RIS e, T T SOAR g A%
T R 8 PP AT A R A T TP R 0. R, SR A8 B L SE AR 3 B DB R 1 B, %
Plov e (BB AR R BED 0 R AARAT T RR A A RR AL R db RN BEAS,  DLSERRINBR N SXAS, & Fl H bR
FEAEBA RIUFERVERIFRI, FHR R AR 5

T I A% 7 R TR A FRR AR B R Azt B AN IR RPIRAS, B S B M TAE S @ OT R, e BUIBR.
TR BEARRS & F 7 G d b, DUERROBEARRE B BB R, 55 7 AL DLR B XL 7 PR A7 2 i
e R, B A AR R RCR R A TR R, UL BB U E RS b RS . BT
VERITT I, & E SR A M 5 /2 28 38 LA BRSO SR B, X R S o AL ) B 050 ) 5 R v 0O P A2 b T e
WEMARRE, K, — 5T 2 I 51 2R ER BT H AR B PR, A 8 5 B SR A
FORL: 55— T3 T RS AR T G A, B Sl BERA AR R JE ) IR R A
3 FRERUMERS I FAIZAZF A AR IR A& RIEIY

UIHTPTIE ,  WOMAR A T 5 SRR A, AEE N e AT R A BRI B PSR TT
TR R, AEM R BT S AN 7 PR T AT AR 28, R T S A A E R RAM R T
¥ [ BB A it Rk B LR SR AT R T AR RO 18], B AR ARSI, i TR Z RERPEIRIL R Pridiikss,
FEE TR A, AW s 7RISR BAACr, BRR T EEREMALELR. Fik, X%
SRR IR A BRI e R AR 225132t JF DA B R RE, RN DR B i A 58 B A RO AR

JE R IE R R IR 51 A LA Sl i 4, (HAEF@NAEPPOY . 0 R BRI 120 2% S M 46 77 T ik
RIS NGNS . 1) RN

(D FIARED . BEARINL AW 5 R a5 R i AR B 26 B A B 22 57 »
(R ARF SRl Bl ANHRER SR/ NV U DR 2L B PR S AN S 2 A1 S 5 3 PR PP (RIS s A
AR R ARRTE R BN RO E TAEARINL S, WERIEIRE R R I BUE, HERE
TR, BRI SABUR, BT AE RN BR A KB B AR W = B, A N R,
B A AR AN

(2) BEMEDT D, JRCAME Bk, DEREF RO EEAT A B A, AR HAR £ 2R K
A ERIMBRIE R SR FEIR, 28— AT RRA AR S b SEBL T 3R SRR R W TE 2 OB AE, (HAEIRfE
WEFETTH, MORANEFEERC . AR, 2 H AR PRI MU O TS5 07 T, B0A T R R 1



BERER AL LA, SEASCHAMAE—EE B MAh, TERARMRER b, BT T BRI R AR ER
A B, TR E BB R R e RRERUL B S R v A I AR A

(3) FHFJGERIANAGE o B IR FUNAR AR F, B MBS R A T Gk e di
FA) , ARERBRIE BN B, ARG TR M AL B — e AR, 1 T I SR o % U DR A [ DK R s (s
Hith, SEAREERANAGE . WA HBAIME. FF. SR, HEACF ISR 8, AT LoE 5
Foft 3k PR BRI — & IR SRR FE R e, AR H AT SR SRA 0 AT 2

gr BRTIR, AR RO LR TR E 1 R e ANR FH [ 8, B2 1 L s REX SRS«

(D ZREEFF s Fhilfh TAE. RIENRZOCE, [UERAZRE, S5 iTRERNR A E I 256/
PR L X R BAE S T A B AT SRS, R R R U L X 5 B U A3 R i
BEAT AR XU, PRAEE AR X IR S G 8 dl . LAY | R 27 SRR A sk i AR KSR
TEJRGE WA E AR X A [T, RTZE BRI ARG 2E

(2) JINGEGEIEARA R AR o 18 B WM AR 2B X R R W R, I R A7 75 B 51 R e U8,
R IR S A AMRAE, R DT BRI IR R v AT B R r WS, S T R IR R .
S, HATARACE TR B M R EE B, 0 TR E R A b I S e, R S RO R L
TEZS, AR R A MR R IRTT RS B R TAE, BarRtR, BEEaREAREMAA
Ao

(3) FEEBRBEHD I TSR WO R E L, RUSFERRB R BR, RIAEE R
Peo Uitk FrorE MEMSS I, BE S EEMH TERRR, —SHiR, Hi S AR R .
UeAh, tHAREEZA 13 Fh, BHAERIE WA S E E SRR, BEERCRBE WS L, ENE
SO LA R B R A AT T, IE 2 3 IR JE A (¥ 5 R s 2

(4) G RHERYZE, Msg N AZAEA . A THR SRR AL E & —HEE SR, HETRM LT
Y, —J5THE 1 IR SRk, IR AR, ACR S E A B S B MR R, B E A 5
TN AR He 3 B R R 2% 53— J7 T BARFTRRA & BRI &, & T R S I 2e i A I
WA, SCTRECMRTE S H M A KR IUE DL 28 AR TAER AR S 8, i ik, ks R
TAE,

(5) ¥hJRFMHE 2R IRIGIEE . — 7 TS AR A AR A B E R, B TR R4 27 15
FEs AT RALL “ ARG o “PRVIRER” (44 SUBCA F AR & 28I H 8 B R, AT DR EUH Al
g7 AR A, WA T AET R B P SRS, hRBMIFE 9 (SRR IRIE .

4 FEHTFRAEFLLRRE

B R R E E AT, Sk, RPCRIER AR A FRIRRE” o R R A Y
AR RAFRIE, FTEREEER, g a, Wl sE R TRl 2K it.  “R. . w7 A
(R PR AR T LA I P 1S FH AR A e P 2 PR AN o ARV b, R B & 22 G A b S R A it o,
PUIEENPESR, f T2 W, RARKIE, X LIRESRAH, KLORRFRE T, FIES TR 3.2~
15 €. 4 H i % 2100 h. pH fH 5.5~8.5 ML AT TRl & B X w78 70 FIH AERH B8, BRI,



KIBET T IR |, BT IRREEAES, TEMR T RIRMGUE AR 5 P AR g 7 2
rEm, RAREOPUEATE, BV UG TR R R A BRI R, R R SR TR
BAPEASE] . MAREFE L L, BT ARESE 2~3 AL R, 6~7 FHEANERM, me R A 200~300 kg,
FEHL OIS 400 kg, ARG AET I 34, SRR E D, R A R, R A,
BT AU RRES . SRR 5 b2

2020 fELICR, FREBFIVMREEEZREH FA 7RI R: 2020 4510 H, E MOl AR
kAT CBEFr KRR , BIRAHER T 2EE PR RGN, Tl R R TR 5] 5
2020 4F 11 A, EZK A5 ZA RAT T RE2E R F Aot B2 IR A AR AR 20057 R R R L,
PRI “HEAbTT R VEHE B X, Foor RARAC A . B S AR R 7, LB SRR RE, K
EAE AR ” o 2022 4F 1 H, BEEMREERRAR (SEDPVRETRRE) , fEERE R
X (AZEHRE. RIEZATEH “HEORBCHAN. KERTSEARZTN, IKRHL O E, #1774
FE AT TERRGERE P EE 5 2022 4 2 H, B SOl AN R Jm R A (MBIl R g Bkl (2021—2025 4F) ),
BN EBERLFAMFR, TERE “Adb. o, PEdb. ERSE X E SRR o THZA 2022
B, SHETABICRE T W R o “TIRRERY” « CRMOZKEE. BRPE. M. BRE” 5
FHER, $RH T RIRKBAARIMN IR, TR AR SR T 71, 184 7R
AP ER AL T LS S5 Bk .

SPEERAFBRIC) B BANHE T, AR G TRE T4 7 BT AR SRR FEN T [ 2 BB B, R R 20
RSk, REFHAURIEY K 2005 4 9000 H, 2010 4 12 JiHi, 2014 4 30 JiRi, 2018 4F 95 JiHi, 2021 4F
168 JiHi. AKJUE, BTHESHEGE DY K, B 2025 4F, B REF AKX 500 JiwT, M7=
62.5 Jilli (FT-HIRi™ 250 kg, 7= AR 50%iH 5D o FEEAME T T, DRI AR 2R I T k1%
BKECET 7 100 ZHEMNE], MARIEHA . MTRH. Wik, BIRERY. @Mk E e
SRR T EENER . ARG ZEBETITHMRITFLIE. EWNIMERASR, 8 KR SR,
SRIR Tt SRR F T PERRE A TR T R U AN A I AR R R SR IR, DA R A P R AR
Bt et 2, BRI RS B TR, AIMYISEEAT “40KF LR el 7, RS
SRR IR
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