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Abstract

This study focused on the distribution and allometric relationships of flue-cured tobacco cultivar
K326 components at different developmental stages, to explore the resource utilization strategy of
flue-cured tobacco across various stages and further identify the key regulating stage. The bio-
mass root, stem and leaf of flue-cured tobacco of different developmental stages were measured
by drying and weighing method in Fujian. The standardized major axis estimation method was
used to examine the scaling relationships among flue-cured tobacco components. The biomass and
proportion of root, stem and leaf have significant differences among different developmental
stages (P < 0.05), especially at fast growing stage and mature stage. With the advance of stages, all
the biomass of components and the biomass proportion of root and stem increased, while the
proportion of leaf reduced, which was about seven times higher than root and stem at rosette
stage, about four times at fast growing stage and one time at mature stage. There were significant
positive correlations among root biomass, stem biomass, leaf biomass and total biomass of
flue-cured tobacco at different developmental stages (P < 0.05). Except that the stem biomass of
flue-cured tobacco was in allometric relationships with the leaf biomass and the total biomass at fast
growing stage, there were isometric relationships among the biomass of root, stem, leaf and the total
at various stages. The biomass accumulation rate showed that leaf was faster than the total and the
total was faster than stem at fast growing stage. These results revealed the pattern of resource utili-
zation of different developmental stages and the key regulating stage which was fast growing stage.
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AT ES MR EERRRAF THRABERER R EIE PSR BEIER AR R, A
H—PRBREEA KRR ERRRIEEN . RARTAREERMRME R BB T 0BT T AR M 5 A
K326 N R4 B K- AL MBS ek R A M B R R R AR KRR - S5 R R A R4 S5 AR
E. HAMBREASEERTE(P<0.05); FELFHMES, EAWEHMN, R, ZEMELFIRE, o
AR AR, HAEDEWAESN YR TRMZE, ARARRANZENSELES, EKHSEESA,
BPS2BEL . HBER. &, HAEYEZE, UREASEAEMEZ AESRKENBEIFEEENIE
FAREKRA(P<0.05); -2, - /-5 0 - B4HEMEREZSRENBHRIAGTEEK
KE, - HMZE - B284YMERETRAMRBHRIEEERIR, MALKPRAREERRK
%, EEKPENERREERIIMN > B > F. IBERIBRT AREKE Y BIEERIEA A7 W
FriE, HEKBREEAERR T KRB IRER .
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1. 5|8

YRRV FEAR LY E R RE IR 2 —, VIR GE R R EEAMRIN 1] [2]. VRS
TRV EK R G %28 R RIS TR BT S LU, SRt AR T S A A I~ R A0 S
JRAEBEIE B ) B B EARIL[3], RAE TR IR RE D R . ARV E ORI [4] [S]. AKAr(6] 7]+
TREE[7] [8] B FR[9] [101A0EE BE[ 1155 264 i s i, 43 A A A [R) AR s B R A7) 1) 22 S TR [ 1] [12]
[13][14].

S Id A K (allometry) =& AR HE AN [F] 48 B BAS FIPRIR 2 TA)AS A LUl i A5G &R [15] [16] [17]. fEMEAE
KEREEES, ST 2 MR R A K, X2 P e o e i —Fh AR 18]. FidAE
KK R IR AR R IR 58 1 EA Al FH AR ) B R A R 24 0t B B E A R B iy SR I s P, AT HERA 4
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NSNS B AR R BUARHAE A] S5 R TG R B N AE R 1] [19] [20] 6

Y E A K BT AE T AR (3] [18]. HAT, S A 5C RAER S AR T 454 5 D ey
fE B2 T RERNA, Ho DUER R (8 B A2 A A AR KOG R FU e o 1] [2] [21], HA#F
FR RUARARY) AN E[22] [23] [24] [25], EFXTFARRED1] [2] [26], JCHZRAEWI3] [17] [27]77 H B
FAAXT D o ¥5 MM (Nicotiana tabacum L.)J& T imEl—FEAEEAEY), RREREBENEFIEDL —. WKE
Wy 2 B SRS R DT O P o it 98 R 20 5 7 B R K/ NI B AR 25 SO T~ AR 4 = 1 R/ N R 2
[28]. TGRS B VB BRI 700 [29], HEZ B RIM A K R R R WakiE. Hit,
ALV TG A K326 AWFFIN R, XA EAE BE A Y & TR & Rl A K LR
TERAIETE,  DAERIIAS [F] A5 & 008 S A2 4 B A S 22 S R Sl AR AR, TR I 48 AR KR B Y
KR . ARBFFEANY T 5 0 B A A7 SRS 5 AR S D Re AR LR A AR, 1 B T8 0 A P i s AR Kk
BRF AU TR RS RS, DTN S it v A M R (3 AR X P AT Rk J A B

2. RIS
2.1. REEMSREMSEAER

I AN K326, FEET 1983 FEF A, 2EA N McNair30 x NC95, 1985 4E5| AR E, 1990 4= [
JHEL SRR E 2R 28, I IRE T IZ A ) 3R AR . ER T 2015 4E. 2016 fEAEARE A P
T AR T AR I6 et Sz, X063 5 AL T AB 4 26°49'24.77", ZR4: 118°13'43.62", Hu¥-F4H, HEWE T {E,
JE &t , BRI, RTVE /KRG . X5 A5 b T B IR I T S, SR P )RR 19.4°C,
SERLBENE 1880 mm AT, AR HIIS %L 1793 h, B H AT TSR 22.4°C, BN &E 1036 mm,
H % 625 ho iRE6H S IR pH 4.92, AHUFR S & 40.51 ghkg, AR SE 167.90 mg/kg,
T 29.58 mg/kg, HEALER 169.75 mg/kg, AZHMEEE 128.44 mg/kg.

2.2. HmRRE

THRRIIE R 9 ¥k, 3 FRA T BISRIHR ARG 45 R)EUFE, 3 BRAH TREKIAFERRIG 55 RK)HUFE, 3 #RHA
TAIAFE ST 90 K)IUFE « FZHUEAMHMR, RERFFRERM R, REHEM. 22, 31T (105°C)
30 min. HLT(75°C)EH I B T R FCREEE N 0.001 )R, HE B AEME AR, 25, HAEME I
Bl Hrh, R E AT E T A, AR R SRR R RSO AR A

2.3. BIRSHTE

H Excel 2016 AR & MMRA F A W) B FR R 55 H B 21T 40 22, ) DPS16.5 3 AH[30]1E 1T 7 2 47
Mr, RA /W35 M 22 R IG(LSD K50 7kt AT Z L. B S HIR(E AT X E(BL 10 R et
2R IES AN ERHT HR A R A KR R T ARG BRI R EE KRR ERNY =X a
S HEAL )G, FIEAN logY = logh + alogX Hh X. Y AREARFMMEIRME, AU E R, o NFHE
ARKIREL19], BVTRERIE. o 5 1.0 ZR A REN ASEE G R, BIKAS 8 5 AL & 2 45 5) 84 Ll A2 4
05 1.0 ZREENREXR, PR EMEZEE NN SERAZELGIZLB31]. Ha>1.00, RY
MHEINARE BE R T X MR INAR S, 2o < LOWY, FIR Y MHIINAR RN T X IR B2 . B o Ak AR
1 3= 4 [7] 9 (Standardized Major Axis, SMA)I /714£[31], H%F SMATR Version 2.0
(http://www.bio.mqg.edu.au/ecology/SMATR/) it H5E i It 1155 2 AL &SRR Z B FIAH R ER SRR o
5 1.0 WZERME, RIE Pitman (W5 ETHE TR FARPR I E(E X [A][32], Hfilid Warton Il Weber £ Hi 1]
(ERRERRRAE T ) ASR ELAS B0 75 3 BT el D A2 1) e B P (33, FFAERLZR A B TS LRI RL R . P 4t
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THRLI0 Y 2 2 KPR A o= 0.05. AHSE ETEHI/E R A Originlab2017.

3. ERESH
3.1. R, &£, HEYERESECECH)

A ERR R EY KK B RAER BRI B (AW IR |, B K326 R, 2. it
HHBSH R A B R, THRRAMZE, SEARERYE 28R, 2=, A ER KRR
R, Horh, wAEYEAR R B TR RV R A T RS, BIARIATHE AR |
ZEVRERBUN, ARG, R, ZEVEERZHHEAL, RPN ZEYES TREYE. &
A2 W I K326 HMR 25 AV R BCAAE R 2R (K 1(B)). Ry ZEAY&E G4 & 9 et
MbeE, AR E G B & R HERE T BRI . AR 20 0 EE 1) 7E 25 i 5 v TAR AN 2R, IR
WURMRMZER) 8 A, MR S At pshdil 2 540, BIRRIIAIRE R, MM T2, e
RAG T 2=, RS A 2R 1 5 73 e L A5 7 2% I 3122 53 AR R

3.2. )R E, HEMEREANAREEKXR

oI K326 MRAEYEMZEAY R H. AREYERAEY R 0], ZAEYERHEY) & [ 7E
A, HER AR A RIS IEMI SR R | A1 2). SAKKIRE, RAEEMZEYERE
SARAR S KIES(SMA #F)15 1.0 ZRAEE, RHHLXRYRMNEHEKLR: WEYE
kA EfE = A N R A KRS 1.0 ZRARE, RUHXRYRNEREK SR Z4EY
A AR AR DI B Rl AR KRR 5 1.0 ZRARE, BT HCRBRIMEFREL KR,
EFEKIIL A KRS 1.0 ZREZE, RIFEEKICR. ERRM. RN, RAEYE
MZEA Y& 2 B A K IR 1.033~1.293, JLEMIRIZEAN 1.054, 5 1.0 LREER, RMNFEEK
KB M AR R A R 2 1) S A KRR 0.825~1.201, JLEIAIE N 1.059, 5 1.0 LR EXER,
KIMFHAERK KR, ZAEWEMT AV E AR E A KIBEAE 0.799~1.098, HLFEIFRIZEN 1.097, 5
1.0 B xR, RIFEEKKR, HEEFHNREEKESOTUEH, ZMEKEE R TR A K
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Figure 1. The biomass and proportion of root, stem and leaf of K326 in different developmental stages
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Table 1. The parameters for root biomass and stem biomass of different developmental stages of K326 analyzed by Standard
Main Axis (SMA) regression
= 1.K326 FEIAEMER, 2. HEMEERFRETHSMA) BN HSH

SRR S AR KA
| A H#
R’ P FES 95% CI P
Bk 0.933 0.002 1.293 0.909~1.839 0.115
. HEAC S 0.971 0.000 1.037 0.822~1.309 0.689
=2 e % 0.986 0.000 1.033 0.877~1.217 0.610
SL[E R 2% 0.391 1.054 0.946~1.202 0.315
RTER 0.842 0.010 1.201 0.710~2.034 0.405
—_ HEARCIH 0.966 0.000 1.139 0.885~1.465 0.228
B 0.964 0.000 0.825 0.637~1.070 0.110
FLE R 0.090 1.059 0.799~1.291 0.659
Biky 3] 0.799 0.016 0.929 0.516~1.673 0.759
. HERCIH 1.000 0.000 1.098 1.073~1.124 0.000
e 0.923 0.002 0.799 0.548~1.164 0.178
JLER 0.148 1.097 1.070~1.284 0.001
e WP 25 AR, b wEYE,
257 Sy 25 ) 25 .
20/ 8 TN g NS MR
s 1=} ¥
15/ 15 '.md.ﬂ 151 .@',.B«m

FI#RE: y=0.9048+0.929* (R?=0.799,P=0.016)
HEKHA: y=0.6541+1.0981* (R2=1.000,P=0.000)
HEHA: y=0.6268+0.7987*x (R2=0.923,P=0.002)

0 15 20 25 0 05 10 15 20 25
log <4ECE%$ root biomass /g) log (Z44& stem biomass /g)

) B ©

Figure 2. Allometric relationships among root, stem and stem biomass of different developmental stages
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33. REYERER, . HEYEENREREKXR

eI K326 SEPEAMRAYIR. AR, AR RIFEFRRIA. BEK IR s R 52
MM SRR R (7 2 A 3), S AE KIS IR I, AR ARAY B S E TP R A KRR S 1.0
ERAREE, RWHXRYFIEEE KRR, SRR ZE A YA AR I i 5 A K AE 5
B51.0 ZRAEE, RPHRRYWRMNEEEKRR, EELHELFEAKEHRS 1.0 27 E8%, &I
FHAERKKRR, QAR Y EE =R 2R A KBRS 1.0 ZRARE, RUHLKRRYE
IAF AR R o TE BRI HEKC AR B, AR AR & A0S AR W) & 2 [A] 1) i AR AR HUTE 0.918~1.170,
HFERIAEAN 0936, 5 1.0 ZRARE, RMEHEKKLR; ZEMERNBAEYEZ A REA KB
1E 0.888~1.064, FLEFEIFIRIE N 1.063, 5 1.0 ZREE, RIFHAEKKR; YRS Y EZFT
A KARBAE 0.969~1.112, JLFEPFIERAN 0971, 5 1.0 ERAEE, RISEEAKK R, HEH K
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Table 2. The parameters for root biomass and stem biomass of different developmental stages of K326 analyzed by Standard
Main Axis (SMA) regression
2 2.K326 FEIAEMERR, 2. HEMEERFFETHSMA) BN HSH

SEUE KRS A KA 3
i H A
R P Pl 95% CI P
Eigy S 0.895 0.004 1.170 0.757~1.809 0.386
FE K 0.975 0.000 1.103 0.886~1.373 0.285
-
A 0.996 0.000 0.918 0.841~1.001 0.051
F[E R 0.106 0.936 0.871~1.104 0.249
[Eigy S 0.860 0.008 0.905 0.549~1.490 0.620
- FE K1 1.000 0.000 1.064 1.045~1.082 0.001
=&
R 0.979 0.000 0.888 0.729~1.082 0.172
Jh[E] 42 0.127 1.063 1.043~1.206 0.002
AL 0.993 0.000 0.974 0.866~1.095 0.564
" HEK 0.999 0.000 0.969 0.936~1.002 0.060
- A
R 0.981 0.000 1.112 0.918~1.346 0.200
Jh[E 42 0.309 0.971 0.943~1.006 0.082
MR MY, 2. ZAWE, . HAEYE.
3.0 3.0 3.0
R | g e EK S ke, O cereerens K-¥ 2 ] g e fE K H
§2-5 O == HREI o 825] o ——-mi & 8251 o _._._EEQ% W
€20 €20 €504
g o° s & g%? =0
T 15/ JEF 515 & T151 /,ﬁ"
k) /"‘ B ;l" g
1% 1.0 1§ 1.0 1% 1.04
| HI#E#A: y=0.9031+1.1699"*x (R?=0.895,P=0.004) }\\r HI#R#: y=1.0162+0.9047*x (R?=0.860,P=0.008) ES B y=0.13505+0.9738"x (R=0.993,P=0.000)
0.5 MK H: y=0.7739+1.103" (R?=0.975,P=0.000) i_J 0.5 KM: y=0.8207+1.0635* (R2=1.000,P=0.000) H 0.5 k. y=0.18718+0.9685*x (R?=0.999,P=0.000)
‘ﬂvﬂ AH: y=0.7784+0.9175% (R*=0.996,P=0.004) “\J/’J RFHE: y=0.7705+0.8881*x (R?=0.979,P=0.000) w RS y=0.07365+1.1118*x (R?=0.981,P=0.000)
2,00 : . . . . 500 . : : - . 5,00 . . ; .
o 00 0.5 1.0 15 2.0 25 & 00 0.5 1.0 1.5 2.0 25 & 00 0.5 1.0 15 2.0 25
log (IRZE4 & root biomass /g) log (Z4:&E stem biomass /g) log (H-4E9 5 leaf biomass /g)

(A) B) ©)

Figure 3. Allometric relationships between root, stem, leaf and total biomass of different developmental stages

El 3. TREEHIR, £ HEVESREYMENREEKXR

SR AT LG Y, BRI A IR A A B AR B N T BV R AR RO L, R R
FRRSI AN B 22 i AR AR RO KT B A RO RS, RERMIR 2 BRI A I () A 4)
BERRELERT BAEMERREEL, AR,

4. g
4.1. RS E S ECIFE

ERAMR A KR R, BT &) BN R, AT A R B W B A A
A T 4 AT TS B S 70 2 0 23 A S (34 MR Y 2 ) B4 B — R B 6 B, e
W RIFE 43 ) 35— 1T R S B 0 AL 880 1106 8% 2 i/ F JEC A T R S B A0 T35 ] K JRAE B 2 R H 7 B 2

BB, 2= HEAREKRMNAEDEDRAAEREER . BRBNE ORITE., RRERYUE A
FAEW), EARWFARIEML, IR 2= HEARLFNEE PRI IFEREER. BELER
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SR HEE, R AR AN 22 A B o B LB B 0, AR A C E B R R, BRI I AR P 4 T LU AR SR R
FRIE 50% /et HUeZ, MG, X5F@EMHERIBI RS R —E, 15 E/NLE 25 5 5%
[BOIF AL A5, FEEBME SR T, RE PR AR, HAK. SRR —FEN, &
RN TR B E I HEFEY, FEBGRM 7 LE A . RAYE /5B bl e 17
TR BT R () A e i AR A A O SR, — AR AR AR I8 K 38 2 R SR Ay B i . B3 o 2], JE A R A &
WIR A BB BIER T 25%, WIEE TiX—45i8.

4.2. BRMAHEYERENEXEKIR

TR AR A 0 25 R AR T R A 5% A K 56 R B 0 T 43 T ) s S | AR B0 55 2 P 7 V249 20 JIE A,
TR 2K ST AR I SRAIE[ 19] [21] [37] [38]. MIRAEKIKRERIETXR, Hn T ARV AV EH I
AR N, APFRA, BER. 22 AR E, DREBS B EYEZ S KE M B
FAEREFEREMREKKRR: BB AEKERESRKEMRZ LR EZR, HWREGLERRZE, A
REREWNBARE, AR AEEREZ 2 EA — S0 R . R - 250 MR-k AR -2, n
- A HAEYENES KB B RN ERAERK R, 25 - HRIZE - 52 dUAEW & [ 75 AR AR AU
RUEHRAKKR, MEFKIAERIFHEAERKKR; XM T 95 A KRR b A=Y oy FL ) SR, 78
AR T YRR Rariite. h. 5 B E e E A KA.

4.3. BREKEZ BRI

MERIAE TR AR A B, BRI KT B EN ), S B 2R s, S8,
kR, RAY K, ZdEWH B SRR RN . AUTThmR. 2. HAEMERREELE Y
HERE AR R I TS IE] 13X — 5 [, AERERH]. (R ZFAME. HAMEZRMZELYE. &
AR AR R AE KRR, MR A R IC R T5 T oL B 2R i T Vi, IR KR
R JR R AR A TR R A I 30, AR R 0 37 77 i BT L BBRR, - DRI, e HE A IS FR 1 2 R 0
B, R I RORTE -
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