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Study on the Formation of Yield and
Quality of Flax Fibre
Abstract

Flax fibre was one of the plant fibres.The process of the differentiation and development of
fibre cell was the formation process of the yield and quality.At presentthe physiological
mechanism of the differentiation and development of fibre cell is not explicit.It is not clear that how
does the environmental condition regulate the differentiation and growth of flax fibre and effect the
yield and quality of flax fibre,hence,it had not only instructive meaning to other kinds of bast fibre
crop but also important meaning to improve the yield and quality of flax fibre by regulating
environmental condition.

The study was composed of sowing date experiment and varieties experiment. we adopted
Viking (early-mature and high-fibre cultivar) and Heiyal4 (late -mature and mid-fibre cultivar)
in sowing date experiment and 12 cultivars which were widely used in practice and new cultivars
and were introduced from abroad in the experiment of varieties,in order to reveal the objective laws
of the development of fibre cell and probe into the influence of the formation of yield and quality
by weather factors.

It showed that the development of fibre cell in stem had its own independent stage, occured
orderly with the leaf occurring and had order in time and space at the same time,and also the
developmental stage of the single fibre cell overlapped each other in different leaf places.

Lacertus had fixed in initial stage of differentiation of fibre cell,s0,it could’t change with the
developmental process.

The quantities of lacertus and fibre cell increased with moving top of leaf places,then,they
arrived the maximum value and declined at last.

The increased process of fibre cell wall was quantity character,controlled by many genes,and
was influenced largly by weather factors. Except stem bottom,in other leaf places,the increased
process of fibre cell wall thickness in the No.IV. V sowing date was mainly in the early
development period,howeverthat in the Nol. H. 1l sowing date was mainly in the late
developmental period (after visible bud phase) .

It was not obvious difference in different sowing date. The quantities of lacertus and fibre cell
in the No.IV. V sowing date fewer than those in the other three sowing date, so was the diameter
“and cavity of fibre cell. In stem bottom,the quantity of fibre cell was the fewest,and fibre cell was
the largest and the cavity of cell and the cell wall thickness was large.

It was an important condition to improve dry matter weight and straw yield which easured
adequate growth condition and sufficed growth demand to plant.

Weather factors influenced straw yield regularly.The straw yield of early-mature cultivar

1



FICRILAEREM R

Viking in the No.V.IV.[II sowing date higher than that in the No.I. Il sowing date in two years,and
the straw yield of late-mature cultivar Heiyal4 in the No.V. IV. II sowing date higher than that in
the No.I. Il sowing date ,but it hadn’t obvious difference among the No.II. III\ IV sowing date and
the No.I. II. I sowing date to Heiyal4.Furthermore,the dry matter weight appeared that the No.V
sowing date was the most to the two cultivars in continous two year,namely, the No.V had the
highest straw yield.

It had different requirement in different developmental stage to flax,and the requirement
appeared high similarity in the same developmental stage between Viking and Heiyal4.It showed
that the influence to the fibre yield of weather factors was consistent in all developmental phase
except quick-growth phase.

To one variety,it’s fibre ingredients content influenced the strength and division degree on the
contrary,namely,one ingredient was benefit to strength and disbenefit to division degree at the same
time.Otherwise, hemicellulose content showed positive correlation with strength,and cellulose
content showed negative correlation with pliability,and pectin content showed contrary action with
the fibre quality to early-mature cultivar Viking and late-mature cultivar Heiyal4.

The anatomical character of fibre cell influced strength. division degree and pliabiiity
contradictorily,that is,when one anatomical character was benefit to strength,and was not benefit to
division degree and pliability.

By two year’s experiment,we considered that keeping adequate proportional area in national
cultivars in Heilongjiang province could reduce fluctuation to yield by considering fully the yield
and quality of flax.Early-mature varieties could sow adequate latly,and late-mature varieties could
sow adequate early.

Key word:flax yield quality weather factors fibre cell
Candidate:LI Dongmei

Specialty:Crop Science
Supervisor:Prof.LI Ming
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1.1 AREMFENX

WREETPENEPEBE, ERPEKE. THMERRETEREHE 5000 BEH
s, ER—HEENSHFEY. ERTERTHABANMERENES, ERFRGITUNE
BERY —, RFESMAFTEM. HE. DENE. HRPESIEE, SHHASE
AR, BWMBESRTHLE LEEEE. BR. BF. SESREESR, EHEH
AR,

WEMA FRRGR LI 30 BHK, BENTETREES—10F +, TRERFTH 140
SETRERAWEEARR]Y 45 F v, fROE 5% E (EEE%, 2001). 8 TR
AKTE BRI R RS E, WHEBEBAR, RETARSHANLERRES L= 10%
(ERF, 1997), BT R, TR E RS TRE IR,

2003 4E s E AR TIRE 14. 3 A A, S FOHMERN 29.8%, RELEEH
3500 kg/hn’ (FAO, 2003). HEHREE 15%—17% GO, 2001), #F47=& 525ke/hn’ L L (E
JAZ, 2001), WEE. F2. KANZERZER 6700—7500kg/hn’ (GEREH, 2001,
RS 20%EL L, SRR 1200—1800kg/hn’ (EEE S, 2001), HWFRE. HK, &4
wRELE, PEERTERE D 18—21ke, HESME 7—8ke (FHFE, 1996). EJLE, #
BRSBTS~ RERR, TELIERHERK, 2000—2003 &£, E&/LENTER
HAWERE TE . THFEEBNS R ENRE, HEEPEEREERFTH LN
EHBENFEARNBE, RARRRETIRLRERRNETRIEE.

EEAETR, NETKRER, SOEHRTRTENRTRE, BRIEAGX T4
REMBMNE, Bh, SEEKEEMIE, SRFEFBNERIE, BRALEMTEN
FERITRE. B PMB TR RBERSRIFNHR, FREEEEYREER, WH,
HES S P ER I AR R A RMGRRNERXR.

1.2 EINSFRIIE
1.2.1 ARREFER B RITT5E

1.2.1.1 BEHERREE

MEYE AR, Easu (1956) NA: ERBESHARRETEAERRERE, ER
FRENAHERET YRR BRMIE EHRE (2001) WHMEMRAERETEERE
FERNEEYEETRERE. RANAR, MHEKAP TRt (1975 WAMETLEHH
MM KRB RAESERRAETR, KFNFEARENZERRARBHNE—EK
HENHSRBALERY, HSRBARRENENZ AEERHER, BREEDHNE
BfERME T H S RMEED, ARV R AR RMEL L.

TINEMERE ERAENEFARRET L ARERNEERRRNER RS F. &

it

.1-
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RASFEMPT, B—E0EN. A, BPRUEERENESE L, RAERENRA.
AL FR—ERL, dETRERTFTHS, S5 8, XPH—ANSRENAS
FRAMBL, ORBFEXTTHREMBEENKSTR—RL, BE, ORFEBRT
# (RS, 1998).
S TARERURE, HHFTE (1994 IARINEAEARETRIEL S EHR.

M. RENEERREREENT REERENRS-RIEDEHFTRE. MTREKE
& (1999) IHERTEAEAREEEH LR (ESH RS RMETR). fikum
(RAABRGRHT R HENE (EERPARFRIERTH S ERA M Ak
BRM (EENEAREREERFHRER, ERTRBAEHEEERN) NATT 5 IKBE .
FEFE 1997 HIHERZIHTERETHETARL THEZAIE, FELETLES
EREEHN A EMBREHITHRRYS . XREE (1993) KAGERANES, FEHL
KEEH RO REREARBYE (ER—THERER). AR ENE FHE—5%
). FRAKARNE (GR—TERMD A ME. FTHSE (1996) AR BHA
i, WARERSHEB (E-RE . FRARENARR GBEH—FRN.
SEMBARNE (FN—TZERME NAERREANER (TEARE—RBTFERD.
BRKRSE, ERESAEYNRAEARNRTHE CREFHFENTEARRTHYE
BiRR. RENSEREFKE, BERFEARAFE-MEENARTE, HTHEY
KRB ETHE— L HBEATR.

1.2.1.2 RFEHEBREE

WHRASEERRE LEFRIHTFIALTA, FRYBAEY 1050 . T4
HAREEMEMARRANTSHELRAEHN, KANRAEEEARN: S8T%
AMLAETRBUMRE L, PAEPRRRB RS ERRAER, ARRARKREHR
#ERRE, 20000, XEFEEMEREBEMER, XRETN—KIBIF—K. —
LRFRPEHIRE, BRAENEFEBOAEN (A P. T+, 1975), XEGTHEERE
Kt SWESRTOARHBFAEL. RAEFHRBAEKANISARBARP=EH (F
wiH, 19800, 5t L0t FHBE, WLUMRAKXRNFER L, ANFERNTRATLE
5M-FH X (BLArekcannpos, 1932). YK (1960) M FRAFMET, RREKFERS
FRABATT LR ANNE. W THEREFREPOIA, — IR RTERER
% (BRAHTATE-EER). TEMRERBK. RERT. ¥ Tx—REREHE—F
%iE.

1.2.1.3 EXFBFHAELTHRN

UHRARAERL BURNGARANEL LY, TERTHREAAE>~ENER
HEEEEYW. URESRHTR. OEFEREIR, FERRERBX, TNHENE
RN (E#R%, 1998; REES, 1999). THE (20000 HAETR, MM TETRFK
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B, R RFAFENRENTE, FEERNARS, ROHME, BRMRTENRE
PRBEE T, Bt BEMPESNBANEEEHRERNEREA. BRERE, A
— 8%, ZRMEEAE, FERFRNFRBEAR. HREEE, DRIERTHLY
SRR B, R, DRBERE P LIRS, BEEX, SHAME (K
BE%, 1999 REKBE, 1999).

HEN, £ARTHFELTNBEREEWRAEE, FARY: £S5ATFTR. ¥
BHEARAERNGEEHTE, RERREEAR, RRRZRRR. RAUEHAEN
EREUN GRERE. 1999). —BA, ERBEAFRMREFERE LR, =FF. R
B KA KSR RERKAHKR S06, ZRHRARNEAE FRETAKL KEE
KRIF (AP BFE, 1975). MBAHTELAREKER. Rer-LRABNERTE.
W ERPERKG T, RERFERENTL FRARK, FMFERHLARHER
B, MARWTEHERY, FRAWNE, BTHENERERE AP FrE, 1980). 1%
KA SBHEETHTEYRENENNENAER S, RABRERNESERET. H)
REiEY, EREPAERRYE SART R EEKR 50~70%0 8%, FEMAMID
L SRR EE 70~90%8 K, AR RALMME 5 M LA HRA KR 100%ES AR

BETASREMRNEKFEERMFEARNAE BTEREW, BAHEXERT
WK, HNHRAEEREANSAR. AR, TRBHREL, BEENELR
FER, @Rk, B, EARLERERE (BELERMREFEYN, 1988). XRE
% (1999) KM, NEHFEMET SR, BHLELWTRENSEE. KRERIYES™
EWIEEE HREEE. #Pd 2R, ERETUBRDE, FEanigld, KF
AR, FEBES, KB SRAZ. I KEEE Q99D SKMSKAKEL. £, T
EWSRERT, 5 A2 AEREHANTEARINBERRS, KBEEH, X 13.8% 54
A 15 BEBNMIE: 6 A 1 AREOER. FEMRNBLED, BAREX. B, %
ARHE, KIREREK 195 4 PESA. TR, ENERRBERMKERRARRE
FE], BOINAREE S LB TR E . RRA G RENEAIE.

1.2.2 WS RRBHAR

1.2.2.1 M- HEHNRESRRMXR

WA B R AR S S HF Er BN AR EEEEW, THERRIE. €
MAEMRH A S RGNS BABRZANARERoHEE. DRETERL-FHHERE. ¢
BHNES. FEWRET ERTENRK M ERRTBENRE: (SRS fiid: T
BRBAEFHERY 50—100 1 m. (HRARY FRBTRAAEFIHERND 12—17em, 5
T D% (1998) HIEFFR—B. MAP. FEL (1975) MEM (WRRES) Pk, &4
HMTE % 20—30um, EREFEKEHFE, AP FRHUHEFELFEESN 20—30m, ¥
FITTIE 120mm UA_E; RIEFE (1997) MR TERREAETHKE 10—26m. WHRTEFR=H
SHHAHEESMUE, XTREET R, FEAF, EBEA—BSE S T EREERN.

TR ARBIFEMNBRERARY, TAMERISAE. EXRELTLEHTA,
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FERRERE. BATENAE, MEASAENTERRRET, RAEMNESEERE,
REGARARE. ARENAN, H5TE. SERANFERNSRELF. X—FEHHT
H—BWIRIL. —RIAY, BAEREK, HRE/), SRS 2RE, SRS, TE
HERASRES, ENEASAK WISAEREEHL, SREX RERQF, ~&
e (FERE, 1975).

1.2.2.2 FHENNNEHRSTFESIRHXE

MMM TR R EEYN, RANRFRASHZRGARFFITEHER
B, ARE. TRESTEEXR. IRTERARKEHATE R RAaFERASTEE
RE. BEA. RIFRABFTHIABRKS TR, AR ARESHEOIHTE
FRAZAEEASNERMILAS (P8, 1990). EXRERAER, FEHEFEETHK
gity, TERAREMELXAR, A—ESTTLEERRE— U LHNERMESK
“HEABRE (EFEE, 2002), HPFERRS FERENREELEWAELRNE
ERFE. SEE0A, REERRN, AEREEX, SRENRERKEL (HERSE, 1999).
B WRRTEMNERETE %S . BRER 60%EH, MFEMmEN 63%4L4, &
REE 40%EH, “E¥BRARAEEFE, [BUMRTERIL B0 LRI R4 ¥
%, ST ERARRIME. B2, IR LRERR. REEFEZSHL (XS,
1990; PRI, 2001).

1.2.2.3 AHNEFENSHERRHXER

THAEN TERBHRRTEHAERINEERE. ERTENEFTRSETER, EF
HEREBHEAER. RRR. ARFUR—LZEEYASE. HHA/ETEERPEERHD
TRAERAEI RN, THRAEEIOTITRY: S/KES 86%. FRE6T.07%. ¥
SRR 15.33%. RE4.09%. AKRE0.99%. AREER L 71% KEP 4. 97%. K4 1.47% (&
R, 1999). AN RETRNCERS IR, EE-EREIEAS+S, AERSRA
6.65%, FHZ 1.78% (£, 1999). AR, EFERAEPARESREZRS, N
ERMAABHROTIETHRMEER. XRERNAELE, THRBUTRENEZ®, @ &
MES. pERR. UFERRE. REIE. SRAFES. B, BENXMERHTE—
BT, RUTEEMETF, SREBTELRBHAELED. B4b, WH Morrison III
(1999) &ML MFET B WESP AT RARANERNS LT ER T TRER,
HERFFUESRTEEABREATER, BSHERKEYZIRNRRENESE: 4
REEMRESTIEREWHAENAERR: ARIFFATESAR. BRIBARL; &
FTERTAREMRSERS, AUARENSELY R ERYEE R AFRORHE. 3T
X, TEHTH—PRIE.

RERE, TRTEPEITERVCEVORE. $HEE. ARFSHIERL, W
SEAABE. KARSELONTE, ARET. RYOFEEERY, THRFEaREE (B
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ERE, 1999), HUNEARENFESSHURAETREE. MHA. B2 (EE%
%, 2002). SWRHE (2001) GRY, ERFESETRMBEBOAER. BERRRRER
B SREMERFETREN. S5, KHMTRFEENTIHEREN RETHREY
BRMEBHERT, FREEMA, KEFE. SLIERETHELERR, REYWR
MERERRBA, RRIRP, TREERE, BENFECTELRER, BRAEN
EMIITE. KEFHERFSTH—SHR.

1.2.3 THFHREFEARELBEAENR

1.2.3.1 TR~ BHREERRRER

TRAE-BETRESR. TEHERBMEREZR. EEAEHELR, RE~8
ATEHRENSZE. TEKE. HE. HEKE ERARBESHRSENIE %
WEEERX. BERT (1996) MERTE~RERERETHIRN: HKLE. 24
SNAHFRNEENARFEFRBEARN, TERAERN, RENERERAEXRN, @
BERNOAN, BXUMERPEALENZAN=EENRA. SR, BIEMEKL
BN RRAAESENAR, BLS (1903) THATHRNE. BN, TRE.
R EESEHE S MIXERN T ERENER, RAREAKNERRE T ZKEN
FERE. FRET TRALFREEZI-BNUREEERR, BRRAEF-EIOEY
MEEEE, FEFENRENRE, FHERREFE, UASEFHRRLH, SR8
T BRE RERE, RAREARESEGRE TR, RAgTIgmnta~-anan
(FEH%E, 1996).

AEREANTERTAAERE. FEIRINTHEE. FERELN, KEIHREZHN
BRARHR: SRR, SEREE. FERREH: THEX, ROTERRERSNO5E.
Aok, FEMKE. BERE. AF. BEME. B, SRSERRRAERNIRES. KSR
KERBHE ST, ERVARFHIEIEFR S ONBIT AR BORRCRTEIR.

1.2.3.2 FIERATHERTE-RBAOFE

ATRFIREFESRRE—NER, FEEFSERERTHEET RERE. =9
(1996; 1997) FARAM, KGR, XRHAREERE, ~RELFE; EHKERR
EEMEST N, P. KB RBERNETN, HESREARENEXESR. THREHF.
REEMRIE. HHMTHRARKE, BEF-RE (FH, 1996); BEMNRBIE>E5H
(FERIE, 2002) WA EFREMNEMW, Opitz M Egglhuber AN, EEFMEITREZMN
FEERH LERRRE, Fabian UG TR FHERFIFTH, FTEHMEOTERLRE, H
HRWEABESEARRANLTROWBRE, FRTENERTLR, BEETS (199D AH
HXREAE~ARER. FERE (1998) HHFREIEN TRRFERE R EHEMLUR K
WEHEFEMRER, CRERSERTFARAXNESE, X4~ AEWREE, &
HITHARRMBMEIRBEEKTY. EFEE—EHFTENRN, LMEERNZ EMEHE



FALRAL KHFRFWLIEL

MR MR RMEAER. BEEE (1997 AP HERE. MARSLERE Tiksd
EEEMSY, EAEEAENER: XREE (1999 WRREYH, ERFEREN
N1 0+P,053. 0+K.03. 0 kg/666. 7o', WE RN Zn700+Cus00+M020 g/666. Tn’ KESEIRS
B PR R A TE R AT 4 IR (2002)R5 L4 A US4 NP, Zn 4314 56. 55kg. 113. 55kg.
14. 7g BUBAEE A 200. 1kg/h’ Y, ERREF BB 514. The/tn’s B4F, —BHRTE
B, ERIEHH. BREANSNER, STHEFRELE 2R,

g AT, EREERTH RS RBRBWSE, MiZHTEeMr, FRETE
EMEE, NWEXTEFE, SBAEFE, BRTANFE>RBRE.

1.2.3.3 BEEERERSE"REHMYRE

TREZRKRNEXAERSBEAANEE CBYETERARSTHE, ARX
BOBIRERRTEY MNBR, SIRERPHTHTE. X IENERTESRRHM®R
RETHREENEM. Bil, EVERERAEHARREHIT RENZSENER, &
Kkl A, EAFANTREFERENEE. X, BR—ETREFERSEFA
TRBRRAESTE, BATERERED 5% U TR, KX LS THE—RIBEDHEERRE
BEM, —H 3-8 AR LLSZRIEALTIE (D. L. Easson and R. Molloy, 1996), HikMEi{E
WiT. MRS ARMSGE, FUMBEET EFSRE. S8 TRKNE, BEENRETEAR
EAMEET 0.5—1 MES A, KRERE 0.9—3. 4 MEAE, FEBEMM 1. 2—2. Tke,
FESEM 2B CRRER, 2000, &5 3 2002,

HEEMEBEEART, BKERERASTHTFREEHSNEATZIERARBHHHKR
HEIRESE, FMETUANEHBEARRMSE (kozlowski, 1992), MBHHEE, LLFL
WENKEREE NN, REBHERRSBNE, RESS, RRFELR EFFmA
WS UBEREANES. BT, GEHREERESESRMARN, LI4EERRN
M, REBRTLEBR K,

B 20 42 80 4548, H.S.S.Sharma 5 Pectional Ac 0 Ultrazyme JR-&Bs5LL R
Ceraceonyes Sublaevis RS Bt R BT WARBUKS, BRI T 8452 R (D. L. Easson and

R.Molloy, 1996). FKWiZk. EFF (1988) FHETEAEAIF “O0—~” BRI “0 —" BLLK

FHE WK THEE (Novoflaxme) AT MG AT, ERTAKBEUE 30h Z2EFTRBK, “o
—~” B§7E 70h—80h EA SRR, ERBEMTERENFRAER, EILBRE, &R
BHELEEFRIMIIAES T, ML EHREERFHE ROk R B ST R
A% (Long, 1995).

WREMERKERTES, MAANTESRNER, UESEKER, BEMNRTHS
EHETTKBROFR, CHBMEL T KEERBKE, Hekinger KL T £ X T HZFRIT
B (Clotridium Anranliburiam); Weizmann ZFM IFRRF 4088 o8 R S HUFFE (Clotridium
Pectinororum) (FEFI[R, 1983) s T3/ B . KR F H(1994, 1995 i FIHE B ZEHUAT B (Bacillus
Subtilis) Ke34 %1 Le10, TI{HiBRERM 0% E. HBsh, BHS (2003) HIEARAKD
A 105%-2. O%MIR ERES B E R B RAEEN, MRTERERE. £88, BAKEERER
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BT BT LA R PR S LG R AE T 30%A L (RUBEZ %, 2001).

BABRBERBABITRENERBINAG, B2, BTXHITERBARNMEENT

BH, EERCSRERBFTHMFIENNA (D. L. Easson and R. Molloy, 1996).
' GLIoR, EEEAMAE~RREAFERKEENEW, BENEARLESL, XFER
TR HRERIRENNE, TRAREEERRME., Rk, AUESTBETEITE
MBMFR, RIWRTEPEFHER SREARAS I ERNETNRE, AR
EHREEPERHOENSERTE=RBIXER, NTARBERTE~BMEE, FRF
ARG T A B E B R ER.

HEURSIBER S TRARBENRETKRFIFHUUSUHEL B, THEREARKS
B3 AR TR 30%LAT, TR 4-6 AMSHITREILE (Harvey et al, 1985).
T, XFTEN TREE E B B AL R, AR R RAET R, BT8R
YR, BT, RENBEFER (Harvey et al, 1985).

1. 3 KR SCHIBR B0 1B 2R

OEENRAEY . TRBAGEF ST EARBREHTR, BRARASELFTE
BREFAR R F 3

QEAX AR R, FRANREETURFESRESNST, HHIREHERFE™
BRERRFEARRESHETRZAMNXE.

OEARNFASEEHT, FRBANGHNIRAS SRETHY, FTRIGFEMX
HR R EmRE.
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B 3-14 Viking 5 50 A ML & ZMEHERTBLFNTF (2004 F)
Fig.3-14 The change of stem anatomical character on 50th internode of Viking
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B 3-15 Viking % 70 L b @B HHEREUSIE (2004 FF)

Fig.3-15 The change of stem anatomical character on 70th internode of Viking

FEZ 70 Frutgt, SEMBAEMERLS 17 REZHE ETERAD, BE IV, VBN
IEERD FEREEEREFNEZ AN, RERERERETEN; WTEMERE
17 K, SIS MBHINA RSN E; EFEHUE, SI=MEMTREnT ue i,
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R R KFREF LR

ERRFRES, EFERERE 17 XK, 22BN, MARERHSER: FIV.
VRS, EARKE. ARE. FRERLNTEEESE D REEE, EFmeEE R
PHEFHPERE 8 REWENMEM, 2BFEFTE. NEELE, RBRNBIV. VIEY
SREBPERELR SHERTHERNNZM. RONARKE. BAMTEHERME
B (@ 3-15).

BEER, B 1L ILNBEFEREELRS 17 RES 70 HE A4 B RORER TV,
TEIV. VEHNIEE 8 KRERER T HEERNRE LR,

T 00 FiAL, AIEMZETERME, X5, FHRE. AREEBEXLRE, 15,
SheEwn LHESRBEEFAUBENZENE s RLFE4Mtn EXESRETE
R BER A, ARBLEREHELS S RMBER K, EHE 8 RET ¥
HEXERLTE (WA 3-16).
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3-16 Viking 5 90 H b ZEMRIMER LI (2004 )
Fig.3-16 The change of stem anatomical character on 90th internode of Viking
LR, AFRARTAZARVHRENR 2 LEHUMREFERT T, BF
Fotfre), BEEMHMEMARRERKKET, RALBSHRRMZERE.
NFRBSHRE 14 %K1, ERPERHEIES 9 RZEATERM: FEREEAT
%, AREHBRENR, FEEEENRE, EREEN, WEBHEFEN, SHLT
RBMARERANER EHERE: FREEEHENSIMEDEL N, HEVE
HENHZRICHEMRE, ZEZLTFE (0 3-17).
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3-17 BRI 14 ZRMPRIERTAZIE (2004 )
Fig.3-17 The change of bottom stem anatomical character of Heiyal4
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3-18 B 14 3 50 A MR TUEE (2004 )

Fig.3-18 The change of stem anatomical character on 50th internode of Heiyal4
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#F S0 Fotih, NRBEHIZIEE o R, FRYZRGFIRM, EEMEFTHRTHER
HRFFE, AREBEFENELBNMBMEAN, AERARNE I 1 #5101 #50>
IV, VB aRFEEELE 17 KPE, I MERANSRENTRESEHE NN, K
HEAEMMEBNERE, BIMEEHELR, W@E IV, VIBETRESEEN FREFEEAT
% FRERRANEIV. VENE LSS, RERIRENK. HbEi, REB0EHR
%50 ArHEIRIER 17 KA, BRFEMRTERK, BFEARNINELE
CLEXRFR: M= M EHMN T ERTRAOMELE. AZERRERR IR EEZR,
BV, VEHEEEZ MEEARARA, RWHZESE, FEREVIAREERD. 7
M. FREHAREERL, HPEVERERRAHIMR EREXTE IV EN (I
& 3-18).

R 70 Artat, ZRMEARID IV, VIBHKTHEHEY: FHEREREIE, H1
REpE: RTHEL I IEERE, BEHEHNAK, FEREE I RNRD, FHRY
BEL IBYERE, SREZRTER, B 1 HH>% 1 B8 1580, FREREN
EMZFENBEI TR, ZEFHEN, SREEENENEAEMIEEN, 28R L
Fi U, W= MEMEREPEFEY TESTARBROKENELR, AR
BAARBIERD, ARERERITR, FREFSH LA, MEIV. VRNEESRYEE
LRAEL, FRBATECEN, EFTHETL, FREGIRE LY, Fhems
REHPERR 9 RFEHMM, AHMELD, ZEEXFE (WE3-19).
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3-19 BT 14 B 70 ARt MBI HRIENE (2004 )
Fig.3-19 The change of stem anatomical character on 70th internode of Heiyal4
FEE 110 B4, 551V, V BHEEEA RN, AERENSRERE RN,
HHEERRYT, £ 1V BRARE, SREGNIREENFENZE TERARPESTTE,
HHRAEFREZ ELEFTA T ARORETE: WE VENEALPERE o REK
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BEERR, ZERENM, AREG-EREMNSES, BHERX TREFELTK
(A 3-20).
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320 B 14 5 110 S @R ERELSIE (2004 )
Fig.3-20 The change of stem anatomical character on 110th internode of Heiyal4

SEIMR, EREEF A EREEARE, AIRRENTEARNERD, FEARR
K.

FEERBHLEEN, N TERGM Viking, ER—REREMAE, SBHNZHE
HWHRENTHS: ERANNELEE B, AERES 0 At—EAZ THER, &
BRYPZRIBRIASE VIEEE IV BB, FHRERTEER V7 FE, B
BV ERS, BRUNES SOAMLERAE B VRNBRERENNERS 16 REE
50 Aot FBRAMES, HEMERNESESE 70 Fotdt, FEJNEERARAREER
&, S0 KA B B R Viking SRS ERENER. ST TRENTERE
B, B 70 A BRSNS EMARAENNE, b TRENTFTFERNPRK, #
WAEFEROREHERERSANTRELNANEZERTZE, MEERERNERE
K, SAREFNRIRRNALESR X LBZRLHARBLFLURENRE. TR
mrE, RFEPAERPYEG V7 TR, &R SO AHLHBAE WRESOH LS
ZRAGRAEES, BHERAN, TN FMBHLTHERY, HEsX, B1
BYPHAERKR, €5 16 RENBPERRE, TERME, F IV BRGERERS, T,
EHEE LNAEREEFARABHEOFT —EER ERHEREFREREH THELHHENL
SIEN. ARZEREHZ EALHES S0 At S EITRE, AE S0 Frt b E 5 90 Futit
FTFE, NAEARERERALARNES, EERFPEZW, HFEFTEN LA, F4
HREERAN B AERYEE TRBEERIN B TRRILIGEEESE 50 Witk
FF. iR, FEERMREEM A KIKET. FetE S0 (4 HH B S R4 S
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IRV AFRED L X

FEMBEER, FRENTRBERSTRTHEEN BARBNE IV, vV BIERES
70 F 90 MR B B LT R AT R HUME, B2 50 TR RAPIR RS TIX
B, BiBE, 38 50 MU AL EREFEARE T WBE .

EEFHED, Viking BREMIZEAEREN: ERENZN, TREWHME, 25
FEEN, FERE-EUREE, ZEMTHREERENZ ERERR, FE0RER
BHBEATEEM., TWAE SorAL, FEARGELERRNEE —E=R, £% 50
Fromfrmir b, BZMENERE 17 RZE, FEARTERANMBEZAFEN W
IV, VEPE SOMUARFENZE, $70MAERE 8 RZE, AR, B LfEMm
BUYEERERRIHNE, BRAMGCNTERRNRTEMERHET. B, N=1E
WMEFIV. VIBENTEEREEENAES DEAR, METERNET, EREHZ
JE, B AEARERENBEARRIAN=ZBUATHEIV. VB, BETZM
FAHERY, SRR BRI AE IV, VBRXTHEA%4, A, %
BOTERRAT EM R ATFIR, ERNELERIBEST, BTEEEN GRERZRE, &
HAMMAINERERD: TS MBS EaRNMEIREEEPELERHNHT NE
YzE), BT TSR, HBPTEAREREMET K,

MFHRRFHET 14 %E, HRMHE Viking BUKNREE, Sa&aE—%, ARE
FRrHbrfE, FHBRNRENBHFEIR.

3.1.3 TZHBATRTRERE P RBFHITIRNR
% 3-1 SRR T ERMAZE F BRREREIER S (2004 )

Tab. 3-1 The comparison of stem anatomical character
in technical mature period in sowing date experiment

£ B FERY SRY SR HRBE dhes

5
BRE OB () M Go G (kD)
Viking 1 1731 26 780 21.4 7.2 7.1
iI 1516 33 776 18.7 6.8 6.0

{Ir 1616 30 758 20.0 8.6 5.7

v 1690 28 543 25.1 9.2 8.0

) 1832 27 554 28.2 12.9 1.7

B4 1 1942 34 809 20.3 7.6 6.4
11 2121 37 834 21.3 9.1 6.1

111 1958 36 585 23.3 9.4 7.0

v 2137 32 643 25.7 14.1 58

v 2505 36 40 287 14.4 7.1

MEI-1TN, TERRE, o FERAF Viking, 8 VIEBPEZR. FHB. TR
BEMETRHEEN, LRESE IVIEHE, MElNTREEBMAERENE D, THEHN
EMEPFEEETR THBAEN, VBN TS SNE, HEEMAEMRSELR,
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TR BRE, BHEREMTRERED, M TFERRHNE 11138, RETRERE
s HEERGHFREGCE. STRBOLER BREFERERS REFRERGE
o

TG FHET 14 %, FIv. VEBHOELERS Viking 5 1V, V BRNELST
AEASE, EANHERNERIEERAE, BARE. FREENAREZHENT
BB TERR, X5 Viking (IR A—E, FEZAETE BN, BMLMHETE 14
HE I BRFREELL, HEHERAPUTRENEENERZAE. AILER LTRER
BERERBRST, MERPNTR, ELZRRPEPRAHERER BN,
HBEE R MAGIHEIT, ZRZuiuM. TREBEMR D, FH2. FHRERENEN (Ak
3-1),

R 3-2 BPRR T EARAE T HRBERNIER S EHR (2004 )
Tab. 3-2 Multiple comparison of stem anatomical character
in technical mature period in sowing date experiment

BRE B X6 OERN 4B% ARE  AEER dRE

x

Viking I ab A b A a A 4 ¢ b B b AB
u b A FS A a A d D b B ¢ B
M ab A& ab A a A 4 O b AB ¢ B
v ab A ab A a2 A b B b AB a A
) a A b A a A a A a A ab A
B2H14 I c B a A ab A ¢ B b B ab A
11 b B a A a2 A ¢ B b AB b A
11 ¢ B a A cd AB bc AB b AB a A
v b B a A bc AB ab AR a AB b A
) a A a A d B a A a A a A

#: a. bHNEFHA. BERTEFHHMEO0.05, 0.01 BFEAF

REELEATUER, EXRLE, Viking £V, IV, III. IHHEEREREE, F1.
II. 11T, IVEBHEAERAEE, SERERIALE 1L 1II. IVBHERZERFEE, £ 11
5B VRHAEREE, FHEBRLIEBYNEEEER: THEBRANEV. IV, I#
PEERESE I [IIEHEEN2REE, B 1. I BHAERTEE, AREBERRANSE
VEHEHEBHRNEREE, AREERANE IV, VEPREZERTEE, FIVHESH
THEREIL I BYNEREE. BY UENAEVIBPEAERNE, F4RENLER
2R, BlLBNAEEREERE, BVEHEL, F1IV. VEHTEAREANERLEX,
I IL I BUEAAEARGNBREEREEER, B 1. 111, VBBERET. II. IV
BN EAREEESREE, M L. VERSHE 1. VEEEREE (RE -2,

3.1, 4 TERBATE RMIERE P ERESMANE
TERMER R &H A R RFER B A — AL, BERR O RRERER,
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ElshFpaEER. FHERE. FRE. Al ARERLERBRK. ANRELEXR,
WL Mz RN BT S /MY BELSTRTIR LFELE, ERBETESSAFFINES S
MRH, ETSRMZIZTHESHROTHEERTNES &R (LF 3-3),

£ 3-3 TERBHARERHEZDHBEBTESEREE (2004 £

Tab. 3-3 The comparison of stem anatomical character in technical mature period in cultivars

o] 2600 qHRY  fAHRE Ei 02 HEpR  HR2R
(K) “M (um) (1m) (um)
Viking 1468 28 846 18.8 6.3 6.3
Opaline 1553 bl 548 2.3 8.1 7.1
Ilona 1953 30 946 2.3 8.0 6.7
Ariane 1826 34 786 19.7 6.8 6.4
5 1632 32 790 17.0 6.1 5.4
06 1500 32 708 17.3 5.7 5.8
iy 1590 3 606 19.1 1.1 6.0
s 1421 3 678 18.8 6.6 6.1
2w 11 71 33 618 19.3 .6 5.8
2w 12 1737 36 14 18.9 7.1 5.9
BE 13 1737 3 73 22.2 8.7 6.8
BT 14 1737 37 765 17.3 5.8 5.8

#3-4 SFEAZPHEAERHERS ELLE (2004 )
Tab.3-4 Multiple comparison of stem anatomical character
in technical mature period in different cultivars

il i fERK fH% L e AheE

Viking e C cd BC ab B cd ABC bc ABC abc A
Opaline cde  BC d C d C ab AB a AB a A
Tlona a A bed ABC & A abc  ABC ab ABC abc A
Ariane ab AB ab ABC abc ABC abcd ABC abc ABC abc A
R5 bcde ABC abcd ABC abc ABC d ¢ ¢ C ¢ A
%6 de BC abcd ABC bed ABC  cd C ¢ B be A
w7 cde BC abed ABC e¢d BC abcd ABC abc ABC  abc A
N8 e C ah  ABC bed ABC  bcd ABC abe ABC  abc A
BT bed ABC abc ABC cd BC abcd ABC abc ABC abc A
Ey12 abc ABC ab AB bcd ABC  bed ABC  bc  ABC  abc A
BT 13 abc ABC ab ABC bed ABC & A a A ab A
BT 14 abc  ABC a2 A abc ABC o B ¢ C be A

¥ oo bENEFHAA. BEXEFESHHNEK0.05. 0.01 BFEKF
£Z% L, Ilona. Ariane. B 12, BT 13. B 14 43, T Viking. Opaline. XX
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HRE T

5. 6. AT MSEM: FELHERE L, FIA Viking. Opaline. Ilona B/b, HEHH
MERTRE, EFRJEL, [lona B%, Opaline B HFHRBEAHET 13/A, 5B
A FRESRETABT 13BA K5 6. B 14 B/ 4FHEE 4 Opaline BE,
5B (WE 3-4).

3.2 TRREFEBHMSH

3.2.1 FELEH S THEEE KSR

. ERMEZ B RIATREFEA S THEERLMNEE, THERITYRNS
AEARNRS T ERR Z7= BB RN EERF.

W 321 BiR, AEEH Viking ERMEFHATTRETLENDLER, BLEE
REPAEFRAZER, RANE M BH>E 1 B8 VBB IVER-S 188 &
FBRAWERMHEEAETHER BV EYRS, %30 REARKIRA, B, 0L 1V &M
BB VB 10 RELS, FIEBHAR, &S50 XARAMERE, DEERNTR, 1
BBXEL V>IL 01 Vo1 $IRRFEEE. 556 5 I HEME IV SRR KM mRR R R
ERE, HETFXTEY, RIHRRUSAM ERABRER, CHUBRAEERE
HER NHE, THE S0 RZE, HTERTHEEERK RAAREAR.

UHRTFHEREE “S” Bihs, ERARRELRIAB VERP-E LB IV E
B8 L A5 1B, AAMERNEARR, FROSEEMNT, HkTHREREE
FEENEE, TEETIHERECSEEANERE. BV BYERE KT IR A E
MrREe R, BWTAEHEREIRANMER, HE—ENEHRNTHRER. T8 V#
HHERELNR, FRARTHEEANANENEEMBELM, BELEkEL. 2
T, FRTEHARGARNT RESR, S RIEN EROARREERBRESET,
Bit, REERHTORREERE. F N EREEHHANEREASR, FHTERTYR
MR, BULSTHERETYRRERNTE VERNERZ — S IBNBTER NS
HWAXNERE S, A ERNENRES AR ERNN OS2 T A
HENEH, BNEESTEKRANTY, AT EREXKBERAEFRYEREN
RGN, B, JCATAEHNES, BEAATRRNTORERSD, XNEZAE 1 #
FTORRFEENRERRHTENEERE (WE 3-21).
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# 3-5 Viking HERATYEEFHE (2003 F)
Tab.3-5 Regression equation on leaf area and dry matter of Viking

= NEHE wERSE F-Test BEKFp
HER 1 Y=-22.9039+1. 3370%X-0. 012506%%4%  0.883 18.9 0.005
11 Y=-25, 8629+1. 8931%X-0. 021106%X*X 0. 9008 22.7 0.003
T Y=-30.9187+2. 3809%X-0. 02731 04X*X 0.9289 32.7 0.001
v Y=-24. 6425-1, 9952#X-0. 02520 1%Y*{ 0. 8529 4.5 0.008
v Y=-6. 2068+1. 2506%X-0. 018201 XX 0.7082 7.3 0.02
FYWE 1 ¥=2. 1858/ (14EXP(9. 4723-0. 206889X))  0.8431 16.1 0.004
11 Y=3.9034/(1+EXP(5. 1132-0. 106263X))  0.9826 169. 1 0. 000
111 Y=3.9346/ (1+EXP(6. 2684-0. 156266X))  0.9922 379.9 0. 000
IV ¥=3.7979/(1+EXP(5. 0590-0. 123037X))  0.8576 18.06 0. 003
v Y=4.5582/ (1+EXP(4. 7654-0. 129028X))  0.9217 41.2 0. 0001
25 r 5
4.5 [
20 4 ’»
o —~ =35 F
ki 215 BT,
< W E2.5 -
% Em & - 2 -
£ = &5
5 1}
i 0.5
0 0
10 20 30 40 50 60 70 80 1 10 20 30 40 50 60 70 80
EX-FN ¢ EHRE
——1 —o—11  —a—IIl ——1 —o—11  ——1i]
— 1V —— —— IV —¥—Y

B 3-21 FREEY Viking HERATHEERTHBLE (2003 )

Fig.3-21 Theoretical curve on leaf area and dry matter of Viking in different sowing date

MNTHRBEHRE 14, FRBPZENERAL /T ERMF, BV EEITHAHER
BTREES, ARETFURRERS, ERTERENNERIRRTR, M THHEHR
REHF—ENEWR. F IEIAFTETHEBENRAHER, AEMHNERENMEENT
REEY EETHRRERS. § 111 BWEEKAn mRME TR VRN, BHME
TR IVEN BENTYURRREOVAL, # 1 BHATETWHTERIMEMEE, BX
MEAREIA [, FEit, RELFHANEREMEENTREEY, WA RRRI RIS
&, TYRRARTCRMNE . TRBETYRMNRERINE VHIDR [ILHEIDETY

BB ITHENDE T HEH, X5EREH Viking HEA—E (WA 3-22).
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#*3-6 BT 14t EBMTYERDHE (2003 F)
Tab.3-6 Regression equation on leaf area and dry matter of Heiyal4
b AR RERY FHE BFEAXT
BRI Y=~50. 1161+2. 4276%X-0, 020002#X*X 0.6963 9.2 0.009
T Y=-44.5301+2. 7552%%-0. 026207%X+X 0.8363 17.9  0.002
TII Y=-28.8429+2. 1179+X-0. 020979%X*X 0.8067 4.6  0.003
IV Y=-21.7969+1. 8486%X-0. 01951 2%XX 0.8696 23.4  0.0008
v Y=-22. 8409+2. 0837%X-0. 022221%X*X 0.9075  49.1  0.0000
THE 1 Y=4,7931/ (1+EXP(7.6873-0. 135737K))  0.8827  33.9  0.0001

11 Y=7. 5806/ (1+EXP (6. 6132-0. 118888X))  0.9625  102.7  0.0000
1T Y=6.2776/ (1+EXP(4.7926-0. 085572X))  0.9343  56.8  0.0000
IV Y=5,7944/(1+EXP(4.9892-0. 102691X))  0.9877  320.5  0.0000
v V=8, 0048/ (1+EXP (3. 8434-0. 073603X))  0.9225  65.5  0.0000
30 - 8 [
25 + 7
~ 6
FE s
~ o Rl
o 157 g4
& ¢ Frs
=10 + M
= 1 Syt
5 1
0 [
10 20 30 40 50 60 70 80 90 1 10 20 30 40 50 60 70 80 90
EHRE E3-F -
——1 —0—1I1 wfe 111 —1 —O—11 —— 111
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E 3-22 RNEEMRT 14 HIRATHERRELBL (2003 6

Fig.3-22 Theoretical curve on leaf area and dry matter of Heiyal4 in different sowing date

FETR, MTHRAKFRE TEEHHNER, EKHANE RN ERY TS
FREMAMEREKR, EHLETHS, TRWVNENEXTEH.

2004 FFIFRR P, Viking HEBHAHHRZUMTYFRRARS 2003 FHHAR, ot
ERHZCARRIANE Vv HI-5 IV B8 IS5 1B 13, BREnTY
FRERPAZVEN-ZMHBRE-F 1. IVEBI-E 1EY £ 1EREERERYER
FRIRZE, AP R IACE, EREHNTOREARE, 81, I B EHRELE
o, B I BPAHERER TS 1EY, Ek, RAATORTERTREIHEY, B1v
BPEIPEHERR R, EFYRRARNRSD, XRBTEREFTH, TENTRESEHN
MR BT R, FRERBERK SR, BETURNREEEEREK (0 3-23).
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# 3-7 Viking MERBMTHEEFTHE (2004 F)
Tab.3-7 Regression equation on leaf area and dry matter of Viking

5 MEHE RERE FE BEAT
MR 1 Y=-02, 4602+2. 1787#X-0. 026583#%%X 0.9339 2.2 0.02

I Y=-11.6299+1,3975+-0.0161464kxX  0.7926  1L5  0.009

TIT ¥=-21. 2175+2, 12174%-0. 0245818 0.9457 34,8  0.003

IV Y=-34.3750+3.02524X-0. 035843%KxX 08467 19.3  0.00t

Voo Y=-24.0186+3.23504%-0. 042653%kx%  0.8262 143 0,005
THE I Y=5. 1134/ (1+€XP (5. 7539-0. (60909%)}  0.9614 623  6.0003

I Y=4,1295/(1+EXP(4.9981-0.146678X))  0.9741 13L.9  0.0000

I Y=, 7184/ (1+EXP(3.6246-0.081449Y))  0.8057 145  0.003

IV V=5 5266/(L4EXP (4. 1683-0,099584K))  0.9828 228 0.0000

Y Y=6.5385/(1+EXP(4.9214-0. 145636%))  0.9350  50.4  0.0001
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M 3-23 FEHEH viking HERMTHER R LU L (2004 )

Fig.3-23 Theoretical curve on leaf area and dry matter of Viking in different sowing date

2004 {EET 14 TYRBRRANE VB> IVER-F B8 B> 1B,
KRBT 4 AKE S Ahm, FRHNBRER, BLTHHEMEENSERFTRES, @S
B Y@ 6 APHMTENBET 14 M5 I EPERARX RBRAHERELMEEDEN,
METHLE, SHTFYRFERD, MBIV, VRN, aTEERmR, EERELTESE
KR, k6 BTREERMENR, MLREIBE BENASELRPHETEERT
EBE, URHNSTRREFBIRE, SHEmERTH, AtkmA, XTHRS, L
KM%, FERHEHHEH FHREE, ¥WBSEHNTURRRRAENES. ETURY
MELEFANGYHRTE, BEELMNER. TN, SERAENTERNELREEN
FEERNEEETAZM (ki 3-24),
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#3-8 BT 14 HEHRAMTYERLGE (2004 )
Tab.3-8 Regression equation on leaf area and dry matter of Heiyal4
#5 BEHE RhERY FE EEAY
HER 1 ¥=-30. T193+2. 3286%X-0. 01981 7#X*X 0.7494 897  0.016
I1 . Y¥=-38.0238+3. 0328%X-0. 030885+ K+ 0.9619  75.8  0.0001
IIT Y=-31.8814+2. 6962+X-0. 02846 7*X*Y 0.9163  38.3  0.0002
IV Y=-39. 6266+3. 4704+X-0. 032833X*X 0.7758  10.4  0.011
v Y=-39. 8183+4. 0565%X-0. 04247 4%X*X 0.8987  31.04  0.0003
FHE | Y=11, 3941/ (1+EXP (4. 2950~0. 082291X))  0.9865  256.5  0.0000
It Y=11. 1090/ {1+EXP(3. 9537-0. 069666X))  0.9943  615.9  0.0000
1 Y=7.1252/ (1+EXP(4. 7760-0. 103071X)) 0.9709  133.3  0.0000
v ¥=10. 7021/ (1+EXP (5. 5928-0. 120647X)}  (.9942  602.6  0.0000
v Y=14. 6000/ (1+EXP(5. 4635-0. 116385X))  (.9919 490  0.0000
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Bl 3-24 TRBHRT 14 HERMTHERRTELE (2004 )

Fig.3-24 Theoretical curve on leaf area and dry matter of Heiyal4 in different sowing date

SRELLEMERR, SHEHKMHERERBRZE, EERATDEIERATF, DMRIE
AR, AMEREBRAER, HARESERNELFEORRS EEEKNHEA,
RATHERM. FEik, TURRRRRENAFFEN TR, TEHERIAR
BREZEWMRE, BirAMERKAN B TYRNRRERR .

HEA R, EEHERRTURSENXENY, RUETKETWHEENEREM,
BELMMERANERT R, RENTRTYERRE, RETKEL-EMNEELL.

3.2.2 TRIEZEFEZELLK

UREZ=RRAETBEANES, FRAMNBNLAGT, ERUEFEENPERNERA
HIFF R &G, B, RE=RBFRAR. 3T EBAH Viking, 2003 £ 2004 EHFRER=
BERBK, 20034, £1. [IBBEEE . V. VIBEREFRBEAIREEKTE, K
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2004, B, ILBESE I IV, VIBAZRREE, FI1I. IV, VEEEZSRE
¥, EFENEREFEARE LFSRIN WIVIIDIDI (B 0H#, BT, T8
R, BYEK RECERES (LE3-9.
®3-9 FREHEM Viking RE=REE LY
Tab. 3-9 Multiple comparison of staw yield on different sowing date of Viking

F4 pis:] 9 SEEAF 5B EEKT

2003 & Viking (V) 2906 a A
Viking (IV) 2445 a A
Viking (III) 2379 a A
Viking (II) 1513 b B
Viking (1) 1428 b B

2004 4 Viking (V) 6419 a A
Viking (IV) 5146 b B
Viking (III) 3793 c C
Viking (ID) 2673 d D
Viking (I) 2304 d D

MNT®RBAHET 14, HFENELEBHERR, 2003 EEVENEE 1. 111 4&8
EREE, K BVAPLSE I BREREEE, 1. 11l VENAERAEE,
I. I, IIIBHIAESFAEE, S Iv. VERRAESREE, 20044, B V. V
BHSE 1. IIIBPEREE, Kb, BIv. VIBES 1. 1[I BYESEREE, $ 11,
W.VEHRERTEE, X5 2003 48R, E I BNSE I HBPEREE, X5 2003
FHEHRRE, TERAREF R B TFEF RIS ETAREN - REMIE N RF5#H,
BABELE, REFERNRAMRTNE, FEHRIN VIVIDIIDI (A 3-10),

FI3-10 FRBHRET 4 EXFBELEHR
Tab.3-10 Multiple comparison of staw yield on different sowing date of Heiyal4

E4 Jis:] ¥ 5% B EKT 1% REEKTF

2003 % By4 (V) 3970 a A
2 14 (IV) 3559 ab AB
B¥ 14 (1D 3179 abe AB
B 14 (11D 2912 he AB
BE 14 (D 2319 ¢ B

2004 & Bru4 W 6824 a A
B 14 (IV) 5841 a A
B 14 (11 5518 a AB
B¥F 14 (11D 3568 b B
BYE 14 (D 3568 b B

MRERRNEZE-RETUE D, ERIHAEAN=EEREA HBETBRBK
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PR 2 L, TOMRBMEFESHIRD, T8 26, ERLAITRIER AL S,
3.3 THRAHEEBREASH

3.3.1 FEIBHEFEIBILR

2004 4, BREF Viking ARG BN EHERY, BRI S5E ITEN HI1I 58111
BUEESARE, $1. 111, Iv. VEPEEZEEE, KPHI. UHHEER IV, VEH
ERXIRBERT: BE 4FIIIHRSEIL IV, VERRAERESE, £1. I1IEH
REIL. IV, VEBEREZERAEE, AMBHEANZRBEFERIMEEAKT (L 3-1D.

£3-11 FRBALBETAESENSELE (2004 £
Tab.3-11 Multiple comparison of fibre percent in different sowing date

Viking By 14
HE B HEEAT BEEAF LE HE HESKTE WREEAY
I 0.278 a A 1 0.158 a A
II 0. 267 ab A I 0. 150 ab A
111 0.240 b AB I1 0. 145 b A
v 0.194 ¢ BC IV 0143 b A
v 0. 156 d ¢ v 0. 140 b A

BT R, BT ERSHAREAFILETENEMERAER, WERKFHIEME
gKR, BE, BTHRBEMHE V. VEBIGHAUIFERRAR, BRTEFNEENNT
BB, B, SETEREFHETH, XNZERRLBBHAFAESEZRITEENE
H.

332U R BEESAEFTEXRRSN

R 3-12 AT URE), EERE T, 255 viking R 14 HAEFBRNKERNE
A RE, BB, DM, FEFRER, MEKRETR: X TRERAF Viking
Rk, EPMAUTHRE. ARRESTFHEFEMKRBYENMEL, THRR. ARERZH
ARBEFSHAETBMKMREHZFAX, HY, FRESTE~EENBERIEXR, it
Bk, MHTERRM Viking Rif, BEURF4NRE, AE-BO0RK, RAFEETIE
RRNBBIENRERL, AEARYGKR, BN, TEAREBRL, ghmn, S8k
METRE. B, BRT 14 WEELEN, RERS, FHBRIERNEFERIKKEN
BN Viking IR, ETHSERGHABRMERHESHFEEX, BTRSET4E
MERE X, EHEERASSIEAEERNSERERE, NTSBFEF BN TN %
Ko ERFRRP, RABRBSHAEFEE AR, RESTHEZ EAMEx, TMKKE
LZEZ, AR FEEEENEX, SHHRE. FRERHTREREETMA%. atka i,
TERRA - BERNECRE AR RREEHNE, MELMMOAAMERAZR, RNZHE
FEHIRMBRKX, ERRAMNKELET, FHEXTRMAREREEER, FHik, EHN
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TR EFBMCREENEATARE, REARKBEERE.
#3-12 TERRERERHIER S TRREFEF BRI (2004 %)
Tab.3-12 Correlation analysis of anatomical character of middle
part of stem and fibre yield in technical mature period
r IR HERH HhE TR HRER ThER
Viking #FHE~B  0.413  -0.355 -0.879" 0.715  0.676 0.574
) KHE 0,000 0043 -0.421 0.137  0.082  0.167
BT 14 FHEFR 0074 0.399 0.625 0.382 -0.245  -0.482
KHEE  -0.089  0.133 0757 -0.579 -0.477  -0.434
RE O FESE 04 0476 0372 0090 -0.012  -0.159
KEFE  -0.271 -0.496  -0.083 0.331  0.258 0. 360

33 3RRFHETRAHETEMMHIKR

HyRaE KRS AT et iEH, ARNXEXEFGETME, FEL
HRIDRETUEmESERNRE, B, ERFFEAENHEPEROEEARTR, &
BRALNEE.

ETHRN—EP, FESBABRMEEHKNERKTANPET, AL, SR E
FRMHETE, AT TIRNEENPASRETHER. STHESEREERMNAERE.
AEEHENEERANTR, BREASBAE-ENEEXER, ATHEAINASBAFHE
BRETHE= BRI A, A RIMHTERRA Viking BT 14 REFHBIABEK
XD, #HiE (X2). BEME (X3) 5RALE=RFITREAMT. EXHMOEERFENT
(R 3-13):

£ I-13 Viking ARAAEHAIASRE T SAE~BNRR (004 4

Tab.3-12 The relationship of weather factors and fibre yield in different phases of Viking

8% BAAE .
B A BRRH P ke g P BE BRMX
R test .o m) (T) )

P (kg/m’)

B — 9T Y=1003. 917-0. 1765X %K1
i -0, 2438X1%X2+0. 5182X1%X3
¥=-1033. 61-2. 620%2+41, 52K3
0.9997 529.6 0.03 1689 14 7
BB 5.6 0 e
B - FF1EY=1195.536-11. 839X3
2 +0, 0137X1KH340. 03186X2%X3
Y=1519,999-13, 88%1
0.99786 7 .08 1446 98 669
i +0. 03397X 1%42-0. 0576X1#X3 8.0 167

ATHRECESHTHAETROPRER, HEATERARESNTE, S3E
PREHAERNIRAEERRERF, MA—BFEaErE2miE BRA—RT

0.998 93.05 0.076 1393 46.9 374 208

0.998 137 0.06 1050 113 27 81
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ST R B
B 3-25 ATLAEE, EEN-WEYN SREETFLERKERNNERRBAERN,

MBS ETEE _IRHMERR, EREE MMM, A48 RENE/: BRRENED,
FgEREtE, RIERAKHNERERAER, SOBRRK: ¥ HRN%mM F4E
PREH LA, SHAMEELATERBEERNRAEN, MMRIR. ddk TR, Viking E£H
MR, ARSMBENTRTLAE, HXkE, FERSHHBEE ®TLRE, &
B85, HEpEK SR RS ME S,

1200 - 1600 1400
. 1400 1200
3 F1200 EIOOO oo
g %0 ER < a0
= 600 - P
™ 400 & 500 % 400
£ # 400 el
ﬁzoo £ 200 " 200
P P S — 0
0 40 50 370 390 410 430 450 180 190 200 210 220
1020 3&7}( 0(mm) BE (T HE (R
—o—1 ——1 ——1
-3 —o—2 02
1:¥=-0. 1765%°+2. 33X+1003.9  1:Y=-2. 58Y+1976. 1 1:Y=5. 49X3+16. 79
(Y=374. 3, X3=180.6) (X=10. 6, X3=180.6) (X=10.6, Y=374.3)
2:Y=-0. 1765X°+0. 49X+1003.9  2:Y=-12. 6Y+6098. 4 2:Y=26. 74X3-5005
(Y=440. 3, X3=208.1) (X=51.6, X3=208.1) (X=51.6, Y=440.3)

3-25 Viking B — MR RE T HLAEFENXR (2004 F)
Fig.3-25 The relationship of weather factors and fibre yield
in shooting—slowly growth phase of Viking

3000 1800
1600

rﬁzsoo { S1400
<2000 - £1200

S1500 + £1000
o : w 800
%1000 ‘]' & 600
500 Lij & 00
= I 200

¢ 0

110 177 244 311 378 60 85 110 135 160
BE (T B ChED
—0—1 ——1
~0—2 —0—2
1:Y=-2. 629Y+943. 2(Y=117) 1:Y=-0, 1422X3™+41. 52X3-1341. 2 (X3=59. 9)

2:Y=-2. 629Y+1993. 7 (X3=150. 9) 2:Y=-0. 1422X3"+41. 52X3-1900. 4 (Y=378. 7)

B 3-26 Viking REM SR BAFEA - RZBMRE (2004 )
Fig.3-26 The relationship of weather factors and fibre yield in quick— growth phase of Viking
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FILRIWKERFT LG

FTRER, MERENAR, Viking HAEFBRAHKERD, RHELHERD
B, SFEFERIRAN: TOREH H RO, FE=RRFHyLR8mn. 2iEE R 80y 135
AR, SFEFREBRME, LUEE 160 MR HAREREM, W, STHREH, BEHR
BRBEEHEENE, FHTERTE~RNM (LE3-26 ).

1200 { 1200 ¢ 1200 {
glooo 1000 ~ 1000 *
3, M 3 M 3
S8 t = 800 £ 800 \"\v\o
P~ ® =
< 600 = 600 < 00
[ e ]
H 400 - % 400 | 4400
@ £ : Py
W 200 # 200 % 200
L__~ se
0 0 [
30 60 90 120 217 229 241 253 265
FI 1 253 28 80 92 104;5%1&\1:18)
—0—1 -1 —— 1
—0—7 —0—2 —0—2
1:Y=1, 1X+798.9 1:Y=2.58Y+237. 8 1:Y=-4, 9X3+1195. 536
(Y=217.7, X3=80.9) (X=0, X3=80.9) (X=0, Y=217.7)
2:Y=1. 76X+764. 3 2:Y=4.1X3-129. 8 2:Y=-1. 8X3+1195. 536
(Y=266.5, X3=128.8) (X=113. 1, X3=128.8) (X=113. 1, Y=266.5)
B 3-27 Viking A — FHEPESRE T SAE=RI KR (2004 F)
Fig.3-27 The relationship of weather factors and fibre yield
in bud phase —blooming phase of Viking
1400 ~ 1600 1600 -
~ 1200 T 1400 1400
£ 1000 n\g\a\d\u 1200 ~1200
2 500 = 1000 Ewoo
™ 600 é'; 800 5800'”0\0\"\0\0
L 400 # 600 - 600
# 00 % 40 w400
& 200 200 § 200
0 0 O
97 116 135 154 173 165 179 193 207 221
B (am) 318 55T % et BE (D
01 —_——1 —_—1
—0—2 -—o—3 —0—2
1:Y=-5. 8X+1519. 999 1:Y=3. 3Y-768. 4 1:Y=-5. 6X3+1888. 6
(Y=519.9, X3=166.5) (¥=97.5, X3=166.5) (X=97.5, Y=519.9)
2:Y=-3.84X+1519. 999 2:Y=5. 9Y-3090. 4 2:Y=-10X3+3053. 9
(Y=668. 7, X3=220.1) (X=173.6, X3=220.1) (X=173.6, Y=668.7)

H 3-28 Viking REFA R AT 5FE~RZ AMXR (2004 )
Fig.3-28 The relationship of weather factors and fibre yield in mature period of Viking
REFHS, EEKR—EFREBO N, WA ERBEFERRNERERS
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%, RS EATYRNESEAE. B8 3-27 LAY, ke, B ORE NS,
AErF-RIDRPALZENM: RELSFCIRERGER MR, FE7~R5MH B RRMm
BERL, ERKMBRESE/E, F~RAEHDRNNNEALRTSE. B EHgE
PRAETUER, EiX—NH SEFHELANENARE=ROEREREXEENERA,
HERZBTHRALIVRRS M %N~ ], DERT ZHMKHNBURR Viking 4
PEERERRER.

mA, REREMASMTEEER, MAHEBASMSETE=agim ),
W, BENTERBTEBHEAREXBENER (LE 328,

& LA, Viking FREER RN SR AGHERNSHE, RERZW, X HBHE
WERGAEE, ZExT AR ENERRE D, SHRENERAR, THE TN EBKE
BRMER, AEEH-TZRa, 8S8EFHAE~RNEWRIYURETEN Y
HRE, BARRARD GEH—HBED —8m GREFEN —®Rh, BESTNEA
= GREFE N, BEERARM—EA CREFES —BA.

M THMEHRL 14, REEERANARETF ST E~22 AOFERER AL
KR (AR, ME - 14 PHHEHTRESNT, TURHTRAETHRENME TS
HEREBNRE. EHEA-WBE BAESHAEFRZAXRMATRBEXER, HEWR
REBHMEM, FEFRERBEBRRS, WEHRELERBNORAEN, RIE=RE
AT EBEREMOSFESE, NREF R HFERN SBAE~RIMEE, TR, 42004 F, B
W 14 EE - UEEN AR KBNAE LS TFHIENEENE, CANE TS
ERERT AEMEE (LE3-29).

R34 BY W AREERYRIKETFSAR~RIORXE (2004 )
Tab. 3-14 The relationship of weather factors and fibre yield in different phases of Heiyal4

% 8% mane

EER murE A fe ke R i:; fgf E”’f:f i
R P (kg/hnd)
:%—w\% Y=1918.87-2. 4X2-0. 158K1%%1  0.9347 6.917 0.126 1003 10.6 374 181

Y=-55. 26+3. 96X3
0.9999 18516 0.00 4 0.
K +0. 0019X2%X2-0. 0217X1#X3 5 165 b U

B —FF1E Y=488. 3+3. 27%2
# ~0. 078X3*X3+0. 0087X*12
Y=T791-0. 047X1#X1

I ‘. 0.9993 243 0.047 4
2:ﬁuaﬁ‘fO.[)I(i)(l*)(Z—O.019)(1*)(3 130 o813 182

0.9999 3583 0.01 1179 n3 313 90.4
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£ ~
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o 600 © 2600 D\D\O\U\a
g 400 * w400 -
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&
0 R
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A (amd BE (T
——1 ——1
——2 —o—3
1:Y=-0. 158%°+1020. 6 (Y=374. 3) 1:Y=-2. 4Y+1901. 1 (X=10. 6)
2:Y=-0, 158%X°+862. 2 (Y=440. 3) 2:Y=-2. 4Y+1498, 2 (X=51. 6)

B 3-20 BT 14 Y- HEHASEETSFETENXRER (2004 )
Fig.3-29 The relationship of weather factors and fibre yield
in shooting —slowly growth phase of Heiyal4

B 3-30 R, KK BT 14 EROFETBPHPERZEE K, BWIEE
8, TMEEMEMUMEA BRI LR BB mES, RS R EnEKE
WMEeTRNEN, HFE=BNLFEHFAANER, TERENEKBELTEMEN, &
BRI E, HBEERKH BT 4 ME3S2EBTFTHREERES, Z—HHEEREK
FIRMREMER. BREMABNENTE~BENERARTEERXL.

1800 1000 1200
1600
i Pl\u\kn\ﬂ S 800 a100(]
51200 < 5 800
21000 + = 600 S
< N =~ 600
w 800 W 400 =
a‘é 600 % E 400
o400 | 00— & 4y
¥ 900 [y § 200
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10 20 30 40 50 224 326 428 530 632 115 147 179 211 243
7K (mm) BE (O B (AhED
—o—1 —o—1 ——1
—0—2 -2 —0—2
1:Y=-2. 52X+499. § 1:Y=0. 0019Y°+403. 5 1:Y=3, 96X3+40. 5
(Y=224. 5, X3=115.9) (%=0.1, X3=115.9) (X=0.1, Y=224.5)
2:Y=-5.24%+1654. 6 2:¥=0. 0019Y*+27. 94 2:Y=0. 34X3+699. 1
(Y=630. 1, X3=241.3) (X=166. 6, X3=241.3) (X=166. 6, Y=630. 1)

330 BRE W REM[BRETFEFE=BZAMRXER (2004 5D
Fig.3-30 The relationship of weather factors and fibre yield in quick —growth phase of Heiyal4
BTIREAES, FRRKMBREMYINAET4E=RIEH M, T H A RIESF g
BEEYH R/ AES, BT, 2004 FEET 4 REFEY, ABBOLSHET THEE
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KFRNBER, XABY 4 GEHN-RERER T ANER (LE 33D,

1200 1200 1400

1000 000 ) 10
o - 2 Z1000
B 800 < 800 3
% = = 800
= 600 < 600 =
; L W 600
-400 4. 400 4 00
EN
b2

& !
@ ;200 ¢
pal 200 = ; 200
0 0 ! 0
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mm BE (C) BER (i)
—_——1 ——1 —0—1
—0—2 —0—2 -2
1:Y=2. 19X+672.9 1:Y=3.3Y-149. 1 1:Y=-0. 078X3%+1321, 1
(Y=251. 4, X3=90.4) (%=4.9, X3=90.4) (X=4.9, Y=251.4)
2:Y=2. 72X+643. 3 2:Y=4. 25Y-379.9 2:Y=-0, 078X3%+1819. 4
(Y=312.9, X3=105.5) (X=113. 1, X3=105.5) (X=113.1, Y=312.9)

B 331 BY WAF-FEBIRETEARSENXER (2004 )
Fig.3-31 The relationship of weather factors and fibre yield
in bud phase —blooming phase of Heiyal4
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(Y=812.9, X3=328.8) (X=158. 4, X3=328.8)  (X=158.4, Y=812.9)
B 332 BY 4 RS RATEAE-RZAMXER (2004 8)
Fig.3-32 The relationship of weather factors and fibre yield
in mature period of Heiyal4
BRI, BAKBRESETBZMRI D TIKMERFR, EMHEE KRB, T~
BEEER, BRSO ESFEFRERNTERNER, REREE Mt FE<E
g mEL IR mAER (LB 3-32).
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FIERW A FEREFTL LY

MBI - TERBY, BNRETFEROBEEY, BARIE 8 (R
BFEHD —wb, BERI S 18N (i) —%n, BRNERIAEM (RE
B =@ GREFIERD —®.

L& Viking NET 14 FEFRRRBETF5FE~ROXRRA, TRAEREHTR
B, SASRETH KOS EFBEANERAR-3, WRKERHH—H
M-, BERIEN—Sin—n, BEESCHEn—ED b TE, BREME
B FE=REANEN LR SR MG, BARKERE, ANFETRYUNE
FHEMA 4 F A, REFEMNEE, BRKKRNN R~ R RIRMERER, MR
TAEANER T AR BOTA. TR, WBRKNARRD MBS LRIETLINLS
SEREAMABREEE, X TRENBRRY. SRR RN ES=RERE
REBAE, B4R ARE, MRS Viking ILEFEPASF A, THRBEFRIL 14
LR B K 73 57 5o

BT, SREETH AR RGP RI ST TR S, R
AR SR EE-EER,

3.4 ERFAHERRIESR

3.4.1 ERAHENEFERRHRER

TRABBHOER, FRERRETFNEFEBEWIAEN>=ENGRK, Et, A
E x4 B AR 5 TERR AT 4 (07 BEF G SR B X R AT 2347

B® 3-15 T, WFEMBF viking Rk, TH., ARE. FHERSERRIEFY
BEARS, FRESAME, FERPNAMBEESTELTQRIERNXREFER, WL
WRESAERERIERX, ARRESY BAMX, FEREEARE, SRERHMK,
MARERESZ EEMAR, K, FREFESHVUFERIEFHER, TE, T Viking
F*i, RESRENERTIEETHARERGRE.

£ 3-15 TEARMZTEFER R S 44 RAARXIT (2004 6
Tab. 3-15 Correlation analysis of anatomical character of middle
part of stem and fibre quality in technical mature period

anfd E HERY  HmN  AME  HREE  gh2R
Viking A% 0.750 -0.612 -0.479  0.710 0.548 0.718
H4BE  0.065 0.088 -0.186  0.156 0.484 -0.282
pr); 0.537 -0.548 0.7 070 0.397 0.940%
BR14 WHE 0.504 -0.013 -0.968"  0.861" 0.72 0.599
FHBE  -0.813  -0.038 0.682  -0.731  -0.625 -0.503
ARE -0. 659 -0.241 0.5  -0.722  -0.774 -0.036

MTHRMBEMEBE 14, HARSEHSRANXRSE Viking ARATR, RAERNS
AR 2 %, ARESTHRESREEERX, SAEBRENIRESEMR; R
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HWRE = RIEROR RN —H, SRWANSTRELZERX, SHEENIPEE M
*, Bo, FRESTHREHXEREKE (LE3-15).

B EERAE, EARBRALET, TLREMBH Viking ERRMEFHRT 14,
HREERETRENRR -, REFERY, TRETHUEREFAGRHTEBE
Mo BRENERRR.

BEAERTRMAGLRATLENRETRAESR, Hit, FLENFERBE
REFMETH-SHIR. ABFMNAES BEREHENRE FHTHNER 8D
% MRAESEMERRDS EENTAGS RS GHE, THRARMELEE, 7
CUBR AT THER, MMA SR, AL RARMERRD, FRRRERERTRMN
TR, FHTHELRNSEHHE.

3.4.2 TRAENUFASTBREARIRIXER

#13% 3-16 WL, ZEHRDRE T BRIRBOSL, $AER A ER ARKSERAF Viking
M REHERER, FRRNARESAGREE fHER, FTERNTEREHEREE
BEHR, EBRAMSREREMSHFEEENEBERHR. ABRRATRIE 14 XF,
REH. FER. REROBINSTHNTTRENRRE, TREM. $AER. ARENHY
A ERENRERREER, RNFHTIRENRRE, FERSSTHTAEREN
"’H, HARTFLREENRS.

F#3-16 FEAS TR EFRRAENMARIN (2004 )
Tab.3-16 Correlation analysis of fibre ingredients content and fibre quality

B IR EBRE AR HEE  ARER
Viking AHEE 0.036 -0, 263 -0.567  -0.567
HEEE -0. 457 0.625 0,092  -0.137
HRE 0.637 -0.792 -0.353  0.379
BU 14 %K -.153 0.041 -0.057  ~0.060
aHBE 0.298 0.389 -0.530  0.606
ABRE -0. 747 -0.172 0.519  -0.309
&£$+ HE 0.544 0. 091 -0.652°  0.539
HERE 0. 341 0.108 0,178 0.142

SHE 0.442 0.225 -0.704" (.57

ARG EAFEEAMARNERSEEERTR,. ERFAIRKRENSFLENRRE
FEEMX, FEREMEX, HP, ARFSHREERETMR, FEESTHEER
EOMER, SHREEREERMER, FHERMBMEHE/THRERNEF TAERER
AREHRE (ALK 3-16).

BETR, FEESSREAESANERSSBHOBESET S, AR SHREAE
FREmRK, B FE-SHRHR, HFENSEFSBNARRERIRENYRISER
HHARER, BMREFEEETNN, —ExdoNENREAF. 55, LAERMRLS
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AHBEELMARRE, MAERSTHREELREEAMAR, REAMNERKTHHBRBLFT
FERRBBWAER.

3.4.3 SREGMAHEFESSENEM

B 3-17 TR, SBEFHFEOCERT SENERYRELINEE KT, B, &
SERFHERDM Viking ABBEHET 14 845 ENEMbERAZER. 3T
Viking R#, BAKBMENAHTEAEESENER. EXHERSOREER, TEE
HABREMTAREENRR, KT NERERRER, AREHSRIEmAR T RK
FEBAMAEETRAMN, EFFTRARENRARETRORS. X THREFHET 14,
Mk R R LA EFESBITYINAF], MTFEENARESH, BENERRERT Y
FHENFHESELTHER, BENEUNTERIARESBIRRESHER.

£3-17 SEETE5FEA ST RBAERSH (2003 F)

Tab.3-17 Correlation analysis of weather factors and fibre ingredients content

v &0 BEK B BB

Viking FER 0.31 -0.25 -0.1
R2iv 3 3 -0.69 -0.57 0.6
FUF 0.05 -0.43 -0.34
ARE 0.28 0.50 0.28

BT 14 RER (.58 0.28 0.67
LHEE -0.65 0.2 0.45
q4% 0.25 -0.57 0,41
AEE 0.87 0.7 -0. 44

FEMR, ARFHAFENONFES SENEWAREAEAE, XTREEN ST
FHS (BEGAAFHEEER) NERREREIEMZEWESHERERY, ERTFE
2B KL RARRIRANTR, FEBHEROER.
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4 1+1ig
4.1 2FTHAEE SN E8

M FERTENRFTRBEE, TAET RENAALIE B4 1953 4, Easu #ifEH,
L gMRAOTERTERATRNYRUE, FHRRERNAENE, YTURNEKERS
et REHSRETRMAK, FBHRKER, FEARENNBEHASAFEOM KT,
MM RS LT, EXEMANKNMRBRER; Ivanova ST 1972 £ UHEH, T
RAENERELERMREYS (EELFRI), BIFHTE/K. FHMMRANEETE, £
FHATTLE, BRERE, FRERHIRERETZRMRY, MEERNE, BRKT 1981
FEINRLPERMT, FEOERNE, MRENT. PALBERZFOTERRMLE
K, SERMEFHHRA- ERA4NERTEY, HEAMATHENHA, k—&
RE CFHEREY, PLEEFEN, TEHRANERE TR, SERERES TR, 4
HRETENERPNER. EEW, HRENURTERTLEERFEURTERT 2
EHMAREERTT KERNPIR (HAGS, 1996 XRZ%, 1993, 1999; HEKEZ,
1999; FHH%, 2000), KETHEXURAERETRASHELFZ HXRUENHME, €
ETRENTBER. 20, RZREUENTR, HFIEEUHBHTANERERNSE.

FRRATAENEA T, ERATE EFRRENERSHABRRIAHTRETHA
HARARNEKSEET RELEMAENSN, ER%H:

Tt RBEREH Viking ERBHRBFHET 14, THRTEARYRTRHMCHKRE
iﬁﬁmﬁmﬁﬁ,&ﬁ%im%&ﬂ%,%W&ﬂ%ﬁﬁﬁm%ﬁﬁﬁﬁié,ﬂﬁﬁi
BN AT . XEWARINTEARNEETSTRNETE—BEFAR. HTH
FRPENMELRE, ZBERAFRAER, RERIN. FEEH#ED, HEARE L. IL.
111 BHERE N2 B MEERE TS IV, VISEE, M Iv. VBT EameE
EEAXTHSAEY, Btiia, BIENE IV, VIBETRNSNETESEETEamu s
FHSH: ME I 1L I SN EEAEAREENEY, B4 TERAMEN, &
BHASORENEERART —EER, BS52WNEHEL, MERD, BNTFERR
BREEALMEIESLERNNERER, ENSHFEEENERER, ETHAAEE
S B R M EEiR— S IR

MTEEBHIMER LT USR], ENTHARETHLRE, FHEAMRS MM
MmESIENETRRE, EFENZN,. RELLHER, BREFERZF—ERSE
RE, SRENEZENTEARLEERD, TEERAER, FEAREHENERBL,
BEANRTFHEES (LERK 1. 2).

EHBHITERBEBNEEHAFLEIEE, RNEFEH bR amtk, #lsgs
REEAEAROMLYMRELHET R, BEASHATHBRITHREESL, W
B.LAnexcannpos T 1932 FIRHAF RN REN THERNE R, EHFRENKETEERE
ERBRAER, HENZERRREELEE-E, X—NAESTFH— SRR RTL.

F5h. FEI—BRERREAHAIA EH, ZBEMPAERENTEARNEBERENNEEE
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BE— B E XL HEHTN, BEE 50 AL AH R G EMR R ER
% (LEM 3. 0. RENTEREH Viking, BREFEN NPT FRIBOSEIV. VE
FARIERRRL, K8 70 AH{asE 00 AM AR XBR B ERENAERENTEAREKE,
EEATHE IV, VIEBERHEN, TETHEENRERARTNBRMERELES. mZ
TRIENEE, FHEERIOERDRMN, RS 50 RS 70 A ZBRIF RS
MRERLF, mtthRRARERRETZARELSMERERK,

ERBERTEARPRUEINER, BEEE5FLARMEERTRFERTINXER,
c.M.ABupoM (1952), ABsAjinesa (1964) URFEHAE DLW HELRBNERR, KE
REHEERERY, APERATEOREHEANENRRS AAENERE-THERAR
HFZATHEMEMEEM, FERNERSZMRAMBEERAR. KRR EHALNE
BRALRANE VEREE KXES IVEY XESABPERTA. EXERETH
BEEMNERTIEN, BVHINTIRERESTPRETRTREBRNNFESH, NTEHE
PERK, FERHEEFBIARREBZN,. ROEEANTEKNENERER, RENSGEETER
REEBRS A RGOIREEM, BEEEERERARRITIR RS E KT R
KRUEMHE, TRBEHTR EHECKNERNER. M6 ATH—7 AR, TRLHKER,
BEEED, B, EHEEKRE, TURBEBERS. REIZETHEK.

HEFEMAERENENRR. EFRRP, ELRETHATURRS, FREFR
Viking (&I EAMMRTIERTRABRENARYE, MRBSMUAIXTREL, BEHE
FRR, EHEMAMENEARD, XRTERATHRAMFE FETHEREK, ETHEK
EEMER, ZNFERFEFBRR, BBUEHRAN T ENFFEL4MZAMETY B SR
0B, BASEARABFYNBARAER, THREX—THENTE—-ALSYHNe
BAREH, ReBEFEMRRRNEIMNELYRE, ERTEMALTEERMERE
MERRX, RESEAHHELBEILNALR.

ZETR, FEMRNZEBREREF BRGNS BR—-SHTRABNRSEMAR
REMEXZREAFERFNEMTELN, AEERENANTR GRESE%, 1997
MR, RBEOERAEAROEBNFEREED, BFTEAROGREKRE—FER
ESRPHERDALEK. ANEIHRAEKIESNEARBARNLE, Eilt, 449
REHRKEK DS FBAEARBRNRN, BT, FEF TR ERTERENST
BHMPHBENEHRERERYE T MR ST RIBRKE? MRRFE R RS La
MELHETR, T4, H—EREWTHERRMS, BB, hEmTHERRY
ok,

BRATFAMNTRAFEFS TAEARMERFTAET RANAESI. EE#—$
BRASFROSLRER R, EREETEHEOEAFR, B, BRAERRIEPH
—UREEFACDLHHEREL X, ENEERTRAERRAEERNERTIEEWIESE, F4E4
RS ERE. FeaReErENESIEARTWHLERBE, WEER, BRFES
BEXSFYRORSAHEFINZBLEEEMARSERENTRE. 35 EKBETIR
A EDRMFRTH AROBW? IERR? AEESARE, TEARELRNERKEE
REAKER, B4, IHERIRNH#ITS ¢ NRBREFAHNEBER? ELFHRR
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BESTFEPEFESERENMTREE, NTRERPERIENHBRINT, W
BASPRBRERAEBRERARENTRAEETBEERARRE, BERWH~YE
ENERED. RHEESENTUEHRETRAN .

4.2 XTTRAHETERM

HYEEERRENEES, BERERFELERBBEAERRERTRELITIGE
HARRAEKEEFHAMKERBDR, AMEREX4ERZE, K AZTHANERS
PEREEFEFRLNTE. X TFREESRE, BN RESRM.

THRAETBNESTERATEESBNAERSOLE, MEETENYRIERE
EETYRGBRLE, THRANRREISHERNIIERTS, FEERAEENER
YWXRET, WFHYRE, X—EFERNNSHFETYRMGROTHR, BIRSER,
HAFENRTEL T EEDEAREENNEL, ATTRERE>DHSRETL, i, 3F
BEGNAETBUHREREEZXERNER.

FRRAREF=BERANAER TR FEROTERME T ABRIREHR.

HTREFBIAESR, AHERANTHRRBNMESTULEE, HERTLERYER,
BEERWRE (1993, 1998) MHR—, EFREERABEREHEAENRERE,
R RE A, Flin. ERLF Viking 7 2003 £33 V B HX B AM TR FRE,
30 REA, AFEMERETTRIK, 1L 0. IVBHRLE vIEHKR 10 RES, B
NBPBEREETE vV BN ER, EXHERSXERERERE, F1ENRKR, &
# 50—60 REENRENHERMG, WEBHHTRR, HEREXEN V>IL UL VIR
IEFEE: RTYRELE “S” g, ERAFBRERMAE VRSN BE-8 1V
SERA>EE 11 $BA>28 1 B4R, T 2004 4 Viking HERMELHERINE VB2 1v 84
SENB-E 1 BY-F 1EY, BEATYARERIAE VRIS B8 1Iv
BY-2 1 #8, WR—SHEFDHELER 3, BRSEFHET 14 RPHRBOTRE
Tl FEEt, TREEASHIABRMRIHETYRNRREREMTRANRKEZ FA
BEMM.

W, EFRHMERGC SRR EXEO R R TR ENEE SN TY
FRERMER, RIEEREFTHHEENELEN HERNPERENELRER, RER
UHKRTYRER, LREREIRREEZ~EBNEELMG. A— R AEEREYERATY
BRI MR A E & A ERE K ERBEANEWN. WATIRIEL, HRENTE>
BUREINEEMRRE (FH, 1996), EHARH, MESNNER, REA~EE EAER,
BERESHAN, RAEITRETHAY, REERRHPRA+SHE, MRBERETHR
BER, RAESREsRD, BERERHETR.

BN BRE-ROEREI RS EY. BANEELE, R, FRERE
BEr R EFEE MBS —N, BT R viking Rif, EEMERE=BHTHBES
FAEVIBE-EIVERE #5811 B8 13, MR EFHET 14 45 VEH
SEIVHBENEPE N BEE 1B AZ2REEN FRE, BB Viking, 3
VLIV, NS> . NHY THRELFHET 1458 V. v, TEE-F1 . 1%HE,
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B . IVHREREL L IIBPEERAEE. TR, BERLTRERRALME
RGBSR ETYRRBLBRIANE VBB UERX=R ELRIAE VEBHEX,
EREAGBENERATETFERKNRTAR4E UEE. BENARSEHIHEKE
FHER, Hit, KRG SHERELERABURT BT,

HTFREEHMERSIBIREFBEDEL AREENIREFSREFBERZ
EE% RREET R, BRTE. AL (1992) #XERTHLHEEENEEN
SUMMRE=RZAET LEBANIT, AR EHREWERBERNEERE,
P, R, ABESEEEEUREETHHNAREARNBRMBMAL, BRREST
MRERREEMR (r=0.3259), MERMEMEESFEHHZEMN. EREEN~EE
BERETEKVHMPRNEK, A5 ARE—7 A5E, SEEM1 0 BXNENE, &
HTEMEZER0.13-1.002 27, 7 ATHEERRN, WERERK, BINEBRET
MR, FERER, SN L0 EXRNBKEZEETE™ 0,45 A7 . ERELETHER
BE, EFPHAERD, K9KLE, SERE RIKEEFHIEERET.

B8 (1981) HEASBHITY ARMBKRR TR — LTS AN A~ BRBEX.
XK TRBAD, AREEKPERIFFEY, SRSBRILARE. BEOEER LEEN
FHEEMR). KAR. ABERRENEL (LEMBEHEL) MEMERELEN, '
ATETR, BRXELMEEFNRBEFER (Garcia A.C.; Asico P.M., 1964). SR LM
FAESBROERBR, EKOTEFITR, FES5E/D, RESHAH, MBKSIRAE,
HKEANARSEREIEN REXSHLPRE 1% (Bapyesad A%, 1979).

FRBAFREMHERAE= BYIBWHTHHTERMINTER, Tiext BRRHE
EXBHEMAT, ERRBRER, ZASSEFRK. BEMDRHEN S0 E~BER
R AAE B, EMKRIN R — B —w, BRI — 8 —2m, 2Rt
BAEm—mS "N WME BENEEERTE~BYROEE L2 ESHENBR,
SRR ERE, ETRmRBYUMEFFTEN N 47 A, BTSRRI
RN REEBRER, MREFERNEHTHE~BHORER, TR, HE, #
KNS LRAEFILPAL>RERNIARRRAE, X5AROASEFAR, ZREAN
REATHIW AR PR TR, TIERENRERKE AT K B REE %S SF
BEMARKY, BAMEITRMENTE~BREANOEHESHER, B9FATR, BNER
fFh viking ABLEFFER NS R A, TIBRBEHET 14 MILHRKEAS RS,

F5h, BBREES, RREERNETHREBIMBE RS, B2 e&the
REAENE, SR —EESFEZHERNED: TitEERRF Viking TR KBS
BY 4, RERKPSEFTAFE~ENEWA—34, Le4BWR, SERTHEE
PRI NEEY B EMAM Viking ZREY, MEEENAR, FE-B8RUNEH
o, TREEARMFAE, FEFERIUMMLAEN, X E MY 135 R, 7
HERIXIEHE, ZELEREE, THEN: REAMET 4, BAXNRBEANTE~RY
YRR, TR MREFERF BRI NP EMNENEY, BRENSmESE
MK BEL FRAMER, HAEFBNLFREAANER MEEENMKERLATREX
H5t, BRIt~ .

.48 -



it i

BT, SERFHFETROBHRAHBETHHOETHELISA, RS
MBEHTEE—EER. AREERE, REBLALENGRES, FRAWLSLHE W
BRUAHESYEHSRREREANFENRRE. EFaTURNEE, RETHTHEZ
HXESE, CRER 87 P -1 EERERAARMHEERERENESN M, AN,
AHARANGERE, SEEEEST, BWT OLORANSFRS, EEREFHR
EXEE.

ESFEPE R A TE, R REAF S TR BIBRMXR QBT BENE 7,
ETHETREAAEBEIHRE DTYRNER. FiE. 28, REUERRLHHRS
BESAEIREL-PWA.

4.3 XTImRFLERRAE

KRFAERR, BFETT (1996) 5, BAERAERTHESS, HRREFTXE
BRI LA ERE. WadEfctas, WALASSESAERRNARSRMG
BAARHE X, ANZIFEFENEBRER. A—RRNERERTEREMNTHEET
MR RTHMAXN, CEEH, TRELT TARNNLERS (cMAsupom, 1952;
M.T.Tpamenko, 1963), kB TFHLEMNKE. HAMER, THERRNALCHRTE
b, M BRGNS EE, RUBLEALK. HXNFENTTHERE (AP.FE
T, 1980), LiLRFEERIENERAHTETTERESKAIRALREDIEREED
BEE. RERANTERILRERTERELRT, AXVRIENLESFHNEAEE
SMEBBERT KU AT L RN, ABBILRINIEHRFETRE G % (%
FiH, 1980). RIBFEHEMHTIR, RAFHFRFIIBR—E, BOTMN. BH2E
sEk, FERATRIKSE, WRRSHEES (MaitiR.K,1979) , EXRBEY: 4
AR TR R EEAR AR, INTEBRESTHRE. 2B EOXENE
BEFREFEN—E, ERER, ATHERERNTEARETSEAREE R AEA.

H.A.Opawxa (1962) W BAFEREANPRAETIRNAER RFORYN. £
BRY, FEASAREARRRNXRS LFHNRASEE %, FANZRFREEGHER
BR, EXTRE-HFER, RAENEESSETEBREMIBENERERI MR
{EH, EIXHEmAEREENE, —ENSNENRERR. 55, LARRERSHER
EEEHXXE MALEETHELSER AR, BRENERSRMHBADMFHTES
B wEER.

WA AR RERAS RS, CHSIAEEYMRE, XFAFFEELE. HEH
e, ERIBRLBARPESHEZNE, ZRTFREOTFRTLEREED. 251#f
WH— P ERERE. Easson (1996) B, HREASRRUFTENERT Y, £XRB
T, SEFMHAENLEFASSTBOBRAEETERE, STEEANAHEANERR
RBEGTEMNEWEEFHEEERN, FERELTKNSRNREIEANIFR, 188
HERRIEL.
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5.1 ERRMBE FAEARNEATERS AR INNE, XETHETFNEREETNHFEN
#47, REHEMNNENSERE, AR, AEHCANE T EERETMEREHES.
5.2 FRRMESEARN SRR CERET R, NESSHETHENSITAORES
1b. Fl—BRERBEM AN BB, FRRBNAEMAMOEBERZFNEHTELH— P BAE
2B XSRS EL.

5. 3% MmBNEERNESERSERNIEER, BTHENR, ENZTRE&ML
AR, BB, HEHAL, BIv. VIEESEERENNESEITATES
MEEWAY CGREHZN): WS 1. I, I BN ErTEAREENEY (BN
ZE).

5. 4 BRIBEUEE IV, V BEFEREMAGARMBE LELSFRI=18Y, £F4E981%5
MFHARER EXTH=1EH, FHEAHEZETTEARKER D, FEAREK,
AEMRBHENERLR, BEHNREHEER.

5.5 L TMAEETWHEANELKEN, BELERFNARER, EYENEKRTHERE
B, URERRUHREX~ENEBLF.

5.6 AR E T REFZRNBHRAANEHNITN. B—mF, FRBEQEZEFRiEL
BEREA—B, BERIN, HERLM viking, FV. IV, HEHE>F1 . EH,
TR BT 14 58 V. IV, UHI>F1 . NEE, B8 0. 1. IVEEENEIL
I INBEHEERAEE., TR, FEAXRERRAHIRERAH, ETUREREL
HRMAE VBURL HERZFELRERAE VENHER.

5.7 ERARAETHBAASEHHERATR, SGRHEARNETH RERDRRAB[LUE.
Tt BBGR Viking FEARBGF BT 14, BRREIS, SSETFHFEERHEWE
B —H.

5.8 4 FH @Ak, HFENEAS &R TEBEMNOBEENRRHRIAHERER,
U REAEREARN, —ENSRENRERR. B4 RFERSEHESHERE
EEMEXRE MAHESESTHRESRRAMX, RRASEX ERSFMEHHEFE
FERRMBEER.

5.9 FEMMREMEMER ST ERE, THE. PREZANXAIREALTEN—ME,
B, YTRHE—BEEREINATAEBEIRAERN, —EXUREgEINE
IR B,

5.10 2 HEMRE, FELXEUKRNTENRAER, EEBTEERFESHAERN
E AL ERES), REREARMTLEXKE, MHBSH—-FEELES.
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MEF R EERABELIRERGHEXEHN, BRNOF-ERFXAGONHES, X
EHAEHIIIZERMBHNXC. BRMEE, EXXSMNERNEHNTK, BRT
FIT R E W HAARE. FERTHTERN, B PMNFEETHFEYNEEE
. BREANSR, FAXSREREINER, ERMRESEHEIRNTHEP R
BB ZERFREEIYE, ERIFHERET, BRRBAMNBIOKTTRIBESE HET
BRI REK. AR, BASTTREMTENRIFNME. AHIREEERZEE, RE
R RITE LU0 R R ORI

BUEMRERDRYHBAZ L ERUREDREESHELRERENERESEZE
MBI, BRI, LR

BERKTEANY, FENDN, WRHFSE. THLUR 2000 ZWRK. REHE, 2001
FHUHBERFLTROME SR

BRBRNFASZERGRERMNER. IR, IFHEOER.

BEXFEY BT RMART B KU R IR,
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Plate! Microphotos on stem cross section of Viking in technical mature period in
different leaf places in 2004

a: bottom leaf placesb: the No. 50th leaf places C: the MNo. 70th leaf places

d: the No, 90th leaf places
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Plate2 Microphotos on stem cross section of Heiyal4 in technical mature period in
different leal places in 2004

a: bottom leaf placesb: the No. 50th leaf places C: the Ne. T0th leaf places
d: the No. 90th leaf places €: the No. 110th leaf places f; the No. 130th leaf places
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Plate3 Microphotas of the No.50th leaf place on stem cross section of Viking in
different growth stages in 2004

A:visible bud phase B: blooming phase C:the No.8th day after blooming phase
D: the No.16th day after blcoming phase E:technical mature phase
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Plate4 Microphotos of the No.50th leaf place on stem cross section of Heivald in
different growth stages in 2004

A:visible bud phase B: blooming phase C:the No. 9th day after blooming phase

D: the No.17th day after blocming phase E:technical mature phase
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