World Journal of Forestry #RMViHt5, 2019, 8(3), 92-102 Hans X
Published Online July 2019 in Hans. http://www.hanspub.org/journal/wif
https://doi.org/10.12677/wif.2019.83013

On Dual Multiple Factors and Three Normal
Distributions of the Inheritance of
Quantitative Characters

Tingzhen Zhang!*, Zhao Xu?, Xiaoming Jia!

'College of Forestry, Northwest A & F University, Yangling Shaanxi
2College of Science, Northwest A & F University, Yangling Shaanxi

Email: '18729878381@163.com

Received: June 25”‘, 2019; accepted: July 10th, 2019; published: July 17th, 2019

Abstract

In this paper, the shortages of polygenic hypothesis based on Nilsson-Ehl’e hybridization experi-
ment in wheat were discussed, and the theory of dual multiple factors and three normal distribu-
tions of the inheritance of quantitative characters was put forward. The grain colors in wheat be-
longed to the pericarp inheritance. In Nilsson-Ehle’s hybridization experiment in wheat, F; grains
were old red, F; grains were uniformly medium red, and F; grains were various shades of red and
white representing segregation and the binomial distribution. These are the consequence of the
inheritance of the additive effect of 3 gene pairs. Mathematically, this distribution is not conti-
nuous, but discrete. So the polygenic hypothesis based on this experiment did not solve the conti-
nuous variation in the inheritance of quantitative characters. Quantitative trait is often not a sin-
gle unite character or several unite characters, but is a set of many unite characters. It involves
numerous genes at fairly many loci. The environmental effect in a niche is a result of the combined
action of many factors. In a Mendelian population for individuals to randomly mate, the contribu-
tion of every gene locus is independent, the contribution of every environmental factor in a niche
is independent, and the two are independent of each other. According to Lyapunov central limit
theorem, genotypic value G is submitted to the normal distribution, the environmental effect E in a
niche is submitted to the normal distribution, and phenotype P = G + E is also submitted to the
normal distribution. The quantitative characters present continuous variation.
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H E

A& T PANilsson-Ehle/h R AR SEIR NFAI L EEBREKA R, RE THERRBEHNLHR
5= ESSAER. MERABREBEME. Nilsson-Ehle/NEZATELY, FATRAZAE, FATRCAR
—Haf, FPBAREARIRAE, RESE, B200M, REBESA. XEIXNEFBMIERK
SR, REZLHRBEV N ZERBRBRA THEMRKES S HE. BHEERAEL-JIABAER,
R RMERNES, ¥ RS A RERA R RREE DNESFRSEMN R £ F TERaER KSR
FEBENAE B B B R A A o, B R L i ST LS, XA SRR SRR ELASL, T B A BT,
BFREERTORR e, BRERAEG, MMESHRMMERMRINEP = G + ER3IESA, HEMER
RIVESEEZ R .

KA
REHfE, R, BRMER, fEREE, ERAE, HFEHN, POoRBEHE, ESSAH
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1. 51§

HENPRBE S AT RAMETY], ZBEAN - DEED (1], EHREERE LR L, —HE
K—EHENE DR, BA 2R, MBSl WA EE. FonER IR, 1EE ML+
FRA KB GRS, RRBNE RS =ZIEEMAEE, S s xitie.

2. Nilsson-Ehle /pER3Z LR 3 MEERMEM, KBEZZREBIZMNSERRIRL
"SR ARFEM, BEBES T, THEBRYEMRAES MR-

1909 ¥ Nilsson-Ehle &% T i) /N 22 A 52 sk, fEEEEA, Willian Bateson Al G. Udny Yule %542t
T 2R, FERARECR IR B E RS R R [3]. 5K, ZARUUE R T BRI IR S A ) 42 S
W, BAHEMATZRAT[4]. Lbr Be 3R PAMIER, BEBI AN, AR IR MR
AL I L 1)

2.1. Nilsson-Ehle N3z sSL1& B A & 5}

1900 4 Nilsson-Ehle 7EEf AL AR I T 1 Fpff 22010 3 S EER/NZE i, 5 sk e A R i 2%
2, WERTEWIHLETE A Fa MRSE H PP 25 64 PRELISREARAS B 78 #k Foftitk. b 8 #RIY Fofl
PREE LR AR AN S ORI R G LR 3:1; 15 BRIGN 15:15 5 BRI 63:1; 50 #HRIK Fa iR 4540k, K15
FIEE FURLI Fy AR (5] -
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2.2. 3 ERRMIER F phEE B 533

TN FE DR TR N B AR A A1 (additive effect) [6], FRATTLABUINAE ISR 7T 3 X FE A4
BiNE AL, B4, FATEIBI G B, Bk, 2048 X &6, 4k, Ae . H Ry 3R DURY
ERS 95 25 1 3XTRa MR A &4k 1 & 1 xR EEPERR R 28 A 1, & 2 ) e e MR IR 2 A 4k
IV, & 3 xR atEp A ek, V. SRR 2. 3. 4. 5. 64, HEREDS 1 xtalid SRR r
AME, Wk 1.

Table 1. Categories of the F, genotypes from inheritance of 3gene pairs in garden pea

1 BE 3MERRMER F, EERSQ)

| 1] 11 I\ \Y
lyyrrcc 2yyrrCc 4yyRrCc 8YyRrCc lyyrrCC 2yyRrCC 1yyRRCC 2YyRRCC
2yyRrcc 4YyRrcc 1lyyRRcc 2yyRRCc 1YYRRcc 2YYRRCc
2Yyrrcc 4YyrrCc 1YYrrcc 2YYrrCc 1YYrrCC 2YYRrCC

2YyrrCC 4YyRrCC
2YyRRcc 4YyRRCc
2YYRrcc 4YYRrCc 1YYRRCC
1 6 12 8 37 (X =64)
(DIRRFESE (B [T150R R

)Eﬁ 3 Xﬁ%él*ﬁlj\i %**(R1R1R2R2R3R3)*n E*ﬁﬁ%**(rlrlrzrzre,rg)/%i’ F2 U\ﬁ]\ﬁﬂﬁf)ﬂ 63\;7@’ ?S%EE?@
G RERNTE . HT R =R, =Ry 1 =ry=r3, LRAE L LR MERER, DLr ARERR MR,
BPRI 15 21/ 3 WL RIAUMAE I Fp BRI Y 232K (56 2) o

Table 2. The F, genotype categories in crossing with old red grain variety of 3 gene pairs in wheat
2. 3WEEIRNERZRMERT F, EFBIS 2K

Fo bR B iy 341 H 154:1 H 6341 H st
Phenotypes of F, grains Pure white 3Red:1 white 15 Red:1White 63Red:1White Constant Red
3rrrrRR
12rrrRRR
BiA|
Fo LK rrerer rrrrrR rrRrR IRrRrR 15rrRRRR
F, genotypes 6rRRRRR
1RRRRRR
A
IS E 1 6 12 8 37 (X =64)

Theoretical numbers

CGERAILIR 254 78, HHFHIN1: 6: (12+3): (8+12): 15: 6: 1, Wi/ i, )

F 1. R2ET AR —E TR, 25 AW 37 MERMGA 2D EH LA B IEE, BT
T A4th, RRR TR STHE 42 = 8.110, P{H = 0.098, Nilsson-Ehle /N385l F, Hibk 5 %
1. 3¢ 2 1) 3 X R BUME FHESE T & 0 S5 4h, B R UL IX AN ]l A2 AAT TR B 1) 2 MR AR AR
SEBR BB G TR AR, Fy e (SEBRE T ) R AR 3 3 1 2RI 25 [1]. A4, s s A BUn/ER,
AR AR Fy RIN, T/NE T RS, RETE F KA 555 [8].

2.3. Nilsson-Ehle /NEZ3ZSCIG B A R BB S/ a5
YEM I RIAR TN T, 232 B R B BEA B 45 AP A0 B O S K s AR AR N Fy AR, FoAERRRT
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ZiFh 1WA Fy MR A7] [9]0 /NEZHIRL )R SR B [8], B AR B BEMA 2n 141, LRI b BEA 5L
PRI7H e s€ [9] - Nilsson-Ehle Ji22 Z1Ar it AT LR i Al 252, BEAREER(RIR1RoRoRsRa) AR EN 45 2 41 (0 Fy
FPRL K FOFPRIRR T, K P AERR(rRrRorsRs), 381 B 2245 F) — R 26 By ARL, ALIE R rrrrer
kPR, JEARES (A 1),

Figure 1. The F; plants (r;R1r;R,rsR3)
@ 1. Fl *Eﬁk(rlerszrgR;;)

B R FFRLFE T, Kok 78 BRMEME, 45 A RIBUEN) Fo kb, X SLAEARBENL A, N T 78, %54
B o KA AN R (14 2).

(AR 1 (AT

Fo HREK

0 8 15 5 50 Y =78 Bk
F;Plant numbers
Fa E R R
Irrrrer 6 rrrrrR 12rrrRrR 8 rRrRrR 3rrrrRR - 12rrrRRR 15rrRRRR 6rRRRRR - 1RRRRRR
F. Genotypes
Fs 2%
1 2 3a 4a 3b 4b 5 6 7

F;s Color classes

Figure 2. F, Plants
& 2. F, &k

Nilsson-Ehle %t SZBrS M55 5 41 50 M5 200 Fo AR IR AR 2028, MRIEE 2 B R 2 5
RS FRS 0 A, AR 50 R 48R 20(3b). 4L (4b). VRZL(5) WRSLL(6) R L (7)FFRL I AE R 23 B N
6. 22, 15. 6. 1. AT, 3 HE&H TF R I SLBRARE AR (G5 3).

Table 3. The F5 grain phenotypes and The F, plant distributions
=3 R fFRRIAS F,EHES T

Fa ¥R R 1A 23R4 3L 4 L 5 R4 6 HELT 7B
F3 Grain phenotypes White Very Lightred  Light red Medium red Darkred  Very dark red Old red
Fo SEBrikE
F, Actual plant numbers 0 8 21 27 15 6 1
F, BB R4 1 6 15 20 15 6 1

F, Theoretical numbers
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XM Ry SERRHREU A v RE S BB A A N, (BN 2 FERI R B A0 A al R, SEBREREL AR
B TR, T H IR EOE KR, EfSBE/AASERE, A —EME.

IRIE#E, 1E Nilsson-Ehle /N2 AZ SIS, FoRFRCNELLE, F FPRCA R —H 26, FyFPRiH A
BRRD, RAESE, KRB TREBENER. BE%TUN, DNE R FFREE RS, XE—
KX 100 FFHRA . —HE LK, BEEFA AR : —H&, —8 RN 2R 8L A 3R 30 (7
BRI EE —FF, P TR 2n HEURFL AR, By ¥R AR 3 B5[1] [6] [7] [10] [11] [12] 0 X A& BEATA 1
T, e NN BT DA AR B AR AR R AL, FORE AR BT PR RLE VR R I E SR, AT iR
T B FAPRLULR T FEARIIPEIR . FoFPRIuip 1 Fp AR PR3] X R AR o

¥ P FRE T, KB R Fs EARARAT (1] 3), I 20 73015 3 i5eIE.

SRS AR RUR Y f

¢ A \
L 1w :
i 1A
: ‘L 1w
6340
{ ) &4
\ i [[63R]
& : [ Visg : : Constant red
; ' ' 15R
{ Y340 | | {
e V.
Fa-s |
f ) / J
Fy R e, He 34 1 [ 154: 14 634: 1H EscA
F, Grain color White 3R: IW 15R: 1W 63R: 1W Constant red
F3 SEBRITHL
0 8 15 5 50
F3Actual row numbers
Fs BT 5
F;Theoretical row 1 6 12 8 37
numbers

Figure 3. Plant-to-nursery of the F; plants
& 3. P fEHRRITE

Nilsson-Ehle fif F (/N2 S fh b J2 (22 20 A K 3D 3A Fil 3B Yeftfhk | 3 ANFERIAT S 3 X 454%
S A 3K (polymeric gene) [6] [7]. Bt =T Aiskid, 2n=6, P=05, FENZRERA 7 /Ml, i1 EH
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SE IR . WEER UL, BEALAS S AN E LR o3 A, T B HARL A AT [13], HFRLER €478 S 473 Joit B IR i
fE5B% . William Batesonh F1 G. Udny Yule 7E1Z%SE56 FE Al 32 H 02 JE R, AN REAR D3 IR 1 e 4k
PRV AT, AR UL A V5 A P8 R I AL RS B KA FH R B RL8E[ 1]

3. WEMREEREYMR G, BOSBEEFBINEGR, GF—FRINEMAMER,
HigOF RS SRR ER N R SFUEEMIEFAERE, ML EREE
AR, AR RERIEHF RIS

B AL 2l i i R AR B MR 23 BT SRATE T A W PR a8 A Ak 2R R AR S [l R, MR 43 D O AR AN
SR ENG— 28R, WE T H ORISR T, Wi, HEMRMREMR—F,
TE F B G R AR IS A 2% = KR . (E PRI PR (s sSRII F J5  A A A [

FREMERIIBE T, AR ITR IR IR SR A BRI, i, BESfE P RBAR. TR
PSR RR BOE O IR 22 57 B B I AL PR RR AT AL, I, B A s B fe . AN E AT S T
RS F I I AR 5 A MR AT 04T, SRIEARIE MR AN 7341 o R T 5 S PR v F e S St MR 2 3] b A et
RAMEAIL IR, EBE SRR ILF IR 2, SRR 5, ARSAL 3L B B 205 L A
TR FHIBENLES G [14] 0 XL F2 DL A MR 42 T BA AR FEHIRIAME . Bt RIMA, 78
SRR T L I (3:0)" R T R AR AR A, RELRL I ANECA 2" [7]0 ZEARTERLN R BL(L:1)*" AR R AR
Ak, LA ECNY 2n + 1 [7] [8]. BTiLK T, Nilsson-Ehle f#)/N3 248 sty e 3 %o Jk B (AR A Y
A7 o o o A DR T8 A S W o 2 P 25 AR P 2B R A8 A% 25 R A K R AR A, e AT 138 A T AT B A,
BB AN BB E AR R IR A DR B AR SRR, TR BARE I OL T, R A
AR I B PR AN A AR [F], 75 BE DR FLAE I — M7= A (R R I B P RO B A I 2D o T AMAAR XS
PR ZE S B R B SR R A R, FE S E MR ST, RIUE LA A ORI AF, B R Aer= A A PR IR ILAL,
RIUHEEA . G, S4REBELENAERANTEERME, TAXNEARNTEENE, BXEEH
(1 Byt A R 6 FhRILAL[7].

Ji SRR AR ITE A K B AR 1 B AR R AR R R R E RS B SE I, AR X i S PR A A b
VX I IEFIEA, TERCT R

J MR T 1R B AR AR 22 57, Gni — ORI —Fofr X — 2R AR — SR R ) 22 5, I EEAR N
UFR Py AP AR SE R AR S KA R AR PR iR R R CE MR B [4]. BEMRR, o, ERREA
MIEE . BRSMBL. AR E. WA/ NSE R EY R, EEYAE G A — e Bkl
HEHEAR, AR AR S B Bk RSN R, RS EA MR, HAEZAENERR
(ISR B R P ] e AT AT ECEC S X I — DI, RESER R HEsEw L& RN AR A
e b FE—MRE SR, BAERA AT [15].

TR BERTE B AR T V2 AFAE[16] [17] [18], HiE IR IS AL AT 50 5t 75 (60 PR AE A 2 AL 3 k) o A K
[17] [19] [20]. HARFL R ZH AR 5k, DBHERIITE A, B8R AR A5 77 :[6]. X4
YIAEFT AT BENLAC L, BULTXFE, TR — A da /R B . BEARE R F1 /N7 RRA R
SRR, BT SRR /N21], T HA & — e ke s [22] [23]. w1, — @ TR SRR XS 37 RS HE |
K Hp () A RN = T 5 AN RN AT A 2 d /R B R [24], S W7 2 [RIREHLAS L - A2 BEALAC L
FERER NSRRI RS, P EREAT BRI AZ i . BEASFL I — IR, SRR & AR DTk — AL 7 (R,
— AN TR B — A A SR 3[R (gene pool) (BB AE[25]. 1 H., FEIAEIEBCPATR, ERE
BT BT 7= A R PR A S 3 A (1 [21] o 05, ANMARTRN B B AE O A 24 T A S8 A v 25k D] P D kA 45 PR D
T, IXLEHEMERL T RENLS SR, TR T R BEIEREE, KEBRAFAEL], RIMEAFRER, &
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FEECEAMR . IR R R A B MR S 1 1) At

BEIEIR, Fenl V2 RA LM EREBEMR, B85 XM AEYZIT I — R BAPER & EAT]
AR =9, W, WARIPEREY A ARk 81, 8. . DUMRORT A IR SR DL — R A A 2
AR . A EMRE R R SR KR EAREER. W, £WE, Imassk. 3. %K+,
DU, &HE. & O B SR, TEEF. & EPWEFER. 22, b B, B, st @eedikg
H— R VAN R R, IR 2 AR, 7352 VF 200 R Ak 22 45 A B R AN R S5 A7 2 (R 4% ol
[8]. MR AR, F—NHMAEA 10~250 FANFER[26], Hoik 5 el AR S HE MR K i3k BRI s Fn
BN AT B i H, AEAE S 5 3 B B 2 2 ) & PR SRR [4], AMA iR —
HEMIRARZ IR, bkt & 5, HERAE, 177840 —. 1, TR EERKJUE TSRS E[9],
Z/0A 50 MR s FE RS FOK SR AR 57 A 9K [14] [27], 20 34 MANRIL st 35 [R5 i o5 SR
B R/N14], TR KSR R 10 XF, R 4 x5F. IR, B MR s & 25 RA7
KUL, W RS FERIFIARSE AR etk s, MRN8 L R BT 5 [28]; B IR RN R ALK 13,
AIPERIL . R RONFD E AT RON s 5 SR R AR B B RN R /N R, 78 [F)— 7 s AN R SR AR A S5 [ 12]
MM, R BEAE BN J i 2 N A — A AR R 2R 45 A BROEAS 70 A7 B SV 1) oA PR e B R 3
SEFERERAF FE[13] 0 PRI RN AL IXFE

4. URBREFANR, ARORRERNEFBMFRYN RS EHARHNSEE
SZESSHERIL B RRR Y B MR IR R S 5]

TERE RIS AL, BE R RS DU R R e A MR SERCE IR R I (0 R/ o DR YA 2 i B R Y
BT S A7 SRR AIR AR 22 JE IR RN 2 RN [17] [19] o T _E A 380N AN EL B 7, m) o 2 [17] [19] [29],
) 35 FR A Ay 22 A st R P R 5 B J8ORE 2 RT[A7] [19]. A G 3o da f /R B AA b B B IR A
IR RIBUE, DL G oR s | MR SOHZAE K DTk, )

G=G,+G,+:--+G,

W Ayala S50t — B0 o, [F)—JE R ASORIA [ B R i RN AN — @ AR A [12] . B Gnt, Bk
HEEREAA IR . IS, 7EIX BRI 5T PR e 7E S8R B . FERENLASHC T, A FEA B DT#k G 78
WAt ARSI, AL R TS IEB[21] [29]o Al F2E DR AR 2H Aokt o 20k 7 A 5 7 35 [ i) AN
SEFE IR A] 1 BN (cumulative effect), J@ i FR iYL, AFESL S TIRR G /2oy Sk, HB5 S A
R A TR — R s, RSN IAERT, AN DTEk G 2 s ¥[30], i B0t 28 S A0
PRSI A BT [29]0 4% 88 Lyapunov HO AR R e 38, JERIA S0 n 780 K, ZERAUE G IR IES A
N@Qé)ﬂﬂoEﬁE,KWMEﬁ%ﬁyR%@ﬂﬁ%ﬁ%%%ﬁﬁﬁ&%%@ﬂ,ﬁ%ﬁﬁ%%
Rl = KA IEAE

R MR R I L) o — A /N EBSIR AN, RSB 22[17] [19], H E Fom. AWAEKE—E
W, RN T 2 R SR TER S R . BN B Z 0 NSRS RN ARG TRk (E), HORR
AR AHN: E=E +E,+--+E, .

BMEZRAC KU, ANESTHIERFIER, 20U ZHEFIER, ATRLAAES T E R AR kAT
o a7k, AEANBUE PTAMEIERHA R, JERHE M S A L o (BRI B2 E A D& EH &
KA G, R 6 A bR 6 MK T A Re G R — AN RE[31] . 721X ) LR Al AN T
KRB, HAERRMILN . 25 e RuHEH B 02X EFRTRNMILEE AR Y, H 16 4
FE R ACE [31], B RS .

FEDE . G2 R b OB IR E B AR ZE R, G IR, R IEE . AN TR R
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F A HAMST AL BR (1[32] [33] [34]. VF2HCFRAE VAV EEMR 2 IES 040, B2 EURA, 727
HIX— RSy, BRI EA TR AR — AN/ IR X R s TR PR PR (1) 4 FH 35 /2 15 £ 3 DAAH B
M7 AR R[34] [35] [36]. Liebig i1 “ /MKl € A1 Blackman () “ BRI T & H 7 thii B 1A
FHIBSLIE[37]. Liebig A “BRAFEE” KIEIRIXFIOC R XU S AR FHEZ, NN EE
ANFTEERAISIAE T, AR XA R R — VIR o S s a2 17 N2 0o PR s BRI 72 /N AR B B0
BN b A . HE Lyapunov AR PR s #E, /NAEIEIREE RN E IR IES G N (uE,O'E) o IZHIRTE
B 7T RFUEYAS 3 B AR AL 23 A7 (50 IE -

Y%t 7 B BB A #(Populus x tomentosa) N.105 5 TG & 147 BRI ARYE T Sesthiff 2, P 3hiz 1.46
cm, “FI5iEr 1.87 m, 2]t HI AR R i FERE A A BT B B EE A v 2k . Shapiro-Wilk TR M 565
K6 T e ERSME, MAKKSHE W =0.988, P{i =0.251, m/EAHRM N W =0.985, P {i =0.098,
N.105 TG F W ACH AR A i B2 3 RIS 40 AT . WR/K AR HiIE (1) 2 A% (Eucalyptus urophylla) o % 6 ‘5 AT
MEARI AR A [38] . A AR ERAEX H W RS2 A TR B, A B AR Py Ppy A Fy SORITFIR &5
BEIEAAM[39]. BLLL N.105 5o 5 i A s BE A it Bk b PR RS 1) TEZS 30 A

¥ N.105 S M RIGERAME G HEH e, B G=c, HIEFSMmIRRNR(L):

P=G+E=c+E~N(co?) (1)

Hep, cRALMHR, ol RAMEMS . BT P=G+E, E=P-G, §QIEREMIMEM—FE, 1EEN
—NRARE RO PR B R ZEEUE 0, RINAESSIAEE NI 1 =0, T H-FHRIARESE T
SEIAFRUE[40] . R 4 v v L R 2R R AR AR 180T 4% ¢ = 1.87 Ay, w2 N.105 5B A R ikt
MBI B AT B (0 4 P ER), BIZIAE RN, E AR IEZS 7345 N (0,0—2) .

1.0~

N7

//\\

0.5 1.0 1.5 2.0 25 3.0 35

0.0

Figure 4. The sample frequency histogram and density estimation curve of height of N.105 clone
and curve of environmental effect derived from them

Bl 4.N.105 Rt REASEHAES B REEMITH% R SRR #hZ

IR, FHETIE R BRI B A R AT A X B A BE AN E IRAIEZRS 204 N (0, aé) o Hip
ANSEEUER] 1 3 2 L RBEEVER LA K S HRRT RN —AE LS AR [17]7 KR,

R P=G+E. it L, RKAHE G IETHERC AN IR, AEMEERA, AZXRMN
PRI E S T E ARENLIEREE S, JRAR G it . M BENLACHC ) i A R A AL 384 11l i
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BUPAERT, G 5 E AEMOLIER S Ai[29]. fESLER b, @SR BHA R MRBENL AT, AN [F) 2R R R A
(RIRZEANA] o FE DA 2R A 2 i DR 2R B AR 2T AR AL (R B LA &, T I P o 408 O PR 58 R B W LA ) B 2R 5%
i, ARSAMEARE NN “ReIRKAT” , MBI AT AR e TR o T L o A 25 A 11 e
INEBSABEAMGEL G FTE “AbE” IR, BFUN— AN da AR BEARE B AE AL A 2B BIMEAN R A 2]
ASFER IPREARNE, /NS H o BIRFAE T R/MEAR. BTl G 1 E B ESC RS BAE RN,
LI, G5 E AHEBhS7[29] [30] [40] [41].
MRYEAH BT A R AT T N, P=G+E~N (,uG + U, 04 +0',§) , Hp
P=G+E~N(ys,0% +07) @)

P. G. EWIAAIENIRIA HRZWE 5 Fias:

0 U

Figure 5. The normal density curve of P, G, E and their relationship
5P, G\ EMSTREXR

X YLHHTE AR R MBENLACEL T, AR IEB, A0 [F — 5 BRI A AN [R5 R 7 pi 56 R RO 2 77
S, AN R R B B AR B, BRI AR E MR RIEL P YR IER 7315 .
n, HhE AR AT L 1.69 my ZiELL 1.62 m NN IES AT . AR IATERYD, AW FR
WA R A 95% [42], FhlAIAFERG B, SEMRRREAS B EMOR I RIS A RIES S i . 70 B3
(Pinus khesiya var. langbinaensis)/j#k o BL.4% (1) 73 47 [43] . Ji5 & 40 % B 424 (Pinus massoniana) £ K 3k 7%
(Gordonia kwangsiensis)iE 32 Mk & BRI . BRI AR [44]. BRI, EATRIS AL — R R
glpe ), AT LA E AT R AL LT # R AR A P [14]. Bk R B EIRTE M RAEYIAR 4 B AR ECE MR )
BT, SR 7 AFEA BIEBN A RIS R NER I B A ARSI R . FriL, k%
KGR 2 (IR A = F N, BEMEIR IR 2 ES A AR R 2], HEHERIUZHRES =
A A B IERAEE TR LR A P s BB S R, RBIRKR I & RS MR A 2 IS
P EMT, RERF T H 8] [20] [30] [45].

5. g St

KPR, BUEERA MR —&, — OB /N R 8L G B R 30 5 A7 () B 1 s
—FkE, WRETIE 2n HLFER AL, Fyobpki k44028 [1] [6] [7] [10] [11] [12]. RRFEFAK . —&, BH—
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e NN BT IR B ARG A4k, FERERR IS R PR B AR S i Hooe—FE, mATHERE 7 —4K, 42
Fo FPRLULEL T Fy SRR BITEAR . Fo FPRLULRL T Fp MR IR [3]0 IX R AR SEBR b, NERRLA)R
KB, MRS RHA 2n ZH2[46], ORI e TREASERIAY[9]. Nilsson-Ehle & 41 5z 1)
INFE BRI R R8RS, FoRFRCN B AL, Ry FPROA [ — R 2ith, P bRk Aoy, & = FEXHRUm
YRR S5 3 o AR R /N2 BRI AFRL IO 2 4060 35 % 3D 3A. 3B Ytk i 3 X544 5 Ar 3L A [6] [7], h —
TisrAiKit, 2n=6, P=0.5, FENZERA 7 ME, ENIEE RS Bk, BN EAZ
BRI AT, T BB AR [13], KPRty e it IR A& JulE . William Bateson F1 G. Udny Yule
PEAZ ST HER b4 th P B i 10 A% 22 2 DR Ui [ 314N Re e B B IR e BV I R, B i IR ATE AT 2 B A
ARG B SR R TR IR, RSB AR, EEE S 2 RAR, WS
ANFIRL s, BRI 2 0 RN AR SR 36 IR . T, A2 oKk i s R 20 5 50 ML RIAL
HAR, Z2/DF 34 ML R RS R R/N14] [27], WREE. BEAMMBL, b= ghE,
PIZE B R /INFN B ) () A e S R R DR U R B BT o XA i SR R AT A 25 1R %8 7, PEAS
A, AT AN — o TEBENL S BT B A /R A, AR B FR DR R R 5B, 5 2k R A i (1) DT R AR B A7 [29]
X LAY T2 IR RN e . RARLAHEE .. NARTETFZ R RGEERMS R . Liebig
B “BOMER” R &SR AR E 2, XNIAEG RN A AN A BRER S AE A, (RN SO R
FEFE—VIRER[37]. /NSRS FRER, nTRLOARTES T F A BN . $%8 Lyapunov H1.0
WWE@,nﬁ%%%kﬁ,%ﬁﬂﬁxa%ME&ﬁﬁN@@é),¢iﬁ%ﬁﬁ&EﬂﬁME§ﬁﬁ
N@Mﬁyﬁﬂﬁh%%m&mm%%%%%%%@%%%%&%%%ﬁﬁ5EW@EE%%EQ%
FESERE b, B R B T B R R AN AT, TOREAAR BT o 9 (PR SO BEALAL 1 B AR, FREE 11 73 Af O
ey FRRM. mH, BT REREARE IR, NS R R BRI MR . AT, 2
[R] (i T B 455 2050 N7 () SR BB AN A2 ELAF F AT ¥ DLZZNG , 3% 40 B ST [29] [40] [41]. # B A vl ntk, &
TEORBERP MERIIA P=G+ E LR IEEN M, FELREELET R,
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