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e WFFERM, BREVEZNE M e BERI (AR PP SR i 0 2R R0 20, JARR, A ik
Z I R AU A AL TR A A A KR S TR SR, TE A T 2 AR rT AL RE H AR (HLEL
P B 2 SE A i RS AR R AR AT 50 2 0 R, 28 a0 2 e A K
FEfy EEMIR, N Logistic A= (K tZ I A EE 1 FI 3 7 A AR ASEAY , B LA ORI SC B 18] 75
s SE T FE LA R ROE S A 22 5, B AERSHE SR 1 5 i R 28 iU AR R, D St
KB PEIRIE Oz | BB . A KRB AR B AL e s g A dls

1 MRERE

1.1 M PR AR BN B THESE, <SS (Spathiphyllum “Mojo’) /N4t Ry
i, <SRN (Spathiphyllum “Sensation”) i K BIFRIE I, 5L 5 (Spathiphyllum ‘Queen’) A i I 24 5 Ffr
PERERRIY ] 2 ~ 3 4F | AR K IEH B AR MR A T o A RIS T AR M b, R8s | A HE A4
[wl, #H PG AREE 5000 ~ 8 000 Ix, HHXFREE 80% ~ 90%; KAMIRIE 22 ~ 30 °C, FeKFI T sk +.
1.2 MREKNE 2R AR ZE R, B 2 d MR 1R, BRI B 52 2RI, 44 KR e 4 E
BB 3 AR Ik BT E S 3 MR, BRI 3 N ZFalirt i DL E ST I0E o
1.3 MARMRNE FEPLEERA AR AR U ) AR A st B il e, 55 5 M8
PR, BERRIAE 3 ~ 5 it Geit o i Y6 B0di o A A TR A o BRI i i R MR JE M R 9 EE (leaf
width) . 41 (full leaf length) | ' K i (leaf length ) . M- FR (leaf area) . I k%4 (vein number) | 233
i (leaf apex angle) 6 MERTE S . M RIFHT, FEM R R SEREEE h, 2Ky A JEAR 2 R K 2,
A5 MRS, BRI 5 i B B Rt B2 ) R AR R R IEIRAET 1 ~ 2 em AbEA TN &5 Jntad
b RO S P R R B A S A B s M R e A SR I, T EURGEA T B s R SRR L i A
Ko WA TR P bR ROEA T s T AR I A ] Digimizer i3 i BRBCECHET A gk R 2 (i
) I AR R R S i sk, FHFF SPAD {3 .
1.4 MRERHEEI B 5 R R, iR KRG i v B2 ORe i ) A Al
JH Origin 2019 LUK IR AR {4722 &, ARSI I | SI2sF 250 63,1 ] Photoshop # 47 F €5, HILUREZR H2
AR R YRR
1.5 FEBNEHERESFMEFIE  HEFE Logistic A KB, HERIKK: y=K/(1+ae ™), X, y AR —H
VI A KRR AE ;s KR8 EG ¢ iz A K] a, b M REE R (a, 5>0) ; BIRHLA FEBE LA 24K
R W . S-S5 S0 ] fr A S R BE FH AR OC R85 () TR, 2 s o TR 5 22 40 A 1L Sk 4 W 7 R L5
T

AR R R 2 B SCHE (23] 56, X RE y=K/(1+ae ™) 3847 2 BroR &, 2 2 Y S50k 0, T LIAS
2| t=In a/b, IHERK BT A 6 Xt T 3 ok &, 2 H =808 0, AT 2] 2 AR
to, 1y, Hott, t,=(1na—1.317)/b, t=(1na+1.317)/b.

PR 2E A BT S BESCHR [24] 17, FZE S RE(CV = SD/X x 100%, X, SD AbrifE2E, X 1
1B R HUAL 2 ANELE MRS R

PR IR AL ZFE M43 HT 2 BESCHR [25] 9715, A Shannon it 1% 2 FEPETE K g ok 6 R RV HR () 2
R

H = —ZS:P,'IIIP,',
i=1
o, SRR, P=5E i FRANMA 5 AR LU (P=ny/N) , ni=2F i B MEREL, N=RAMEEL

1.6 EIBACIE T I 09 A KR EHE F EXCEL 2010 347 % B 48 3, 3158 0 Fr PR S 24 (8
(Mean) . #5#E 2% SD( Standard Deviation) . &% /MA (Minimum) . f% K{H (Maximum) . Z8 % 28 (CV) .
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i =HIE, B AR AR RO T2, AR AR, ]
Vi VS I A2 e S0 L AR AR T, R
L e =8 N DT

AFEBEFIACEM AR A 3, B
TER (2 &, Jent, - JEI
Fig. 1 Patterns of morphological change in the leaf growth of
Spathiphyllum ‘Mojo’
The rectangles with different colors represent the leaf
growth stage. The color in the rectangle is close to the leaf

color at the growth stag Rolled leaf, Expanded
leaf, IEMEENT y1ly-expanded leaf.

22 AEMANMRTEREABREEZHEMERSH XT3 FASFENR EE 2R 8 A A Heik
PEAT S 7 22 %0 M Shannon % 15 Z FETEFE B b %, MR 10T, 2B R CVE R 18.07% ~
88.85%, £/ HtR 14 728 S A BE AR UK kg il T ARSI SR e > > kB> > JRE B, ZS SR AT LU H
FErp iR e 22 R K Hidr, i TRRAR R R EOR K, 2RI E A i i/ IMEL 74.66 om?, i KAE
ik 621.22 cm?, i AH TR B EORE B de e B L PR IDRASCAS S R BORH s ARG 2R 2R 5 it SPAD (R 5,)
b R R 22 R RN, B ERAL. g E(EAE 2.94 ~ 3.28 Z[i], HiHr SPAD AR B fiok, Hik
St R R R, T AR g fE DN, REE (L E A R MR b AR s AR R R

23 FRSMAEMHEHOMRESMESHT MK 2 Pl LIE 1, G E A & PRI E (5 T H4ME
Ty, B EUE AR, JE R, AN R AR 2R SR . A 2 AR R (Y A
YHERT 77, )@/, 2200 A5 70 R ) sl kR I A X8R, 798 25 IR BT A0 58 20 A LU AR . < SE30 h i
SPAD M FE (504 <k E N 5 25 Z (8], A 7E X — PR A YA X ek, 1a I e (o S Z AT S A T

#z1 BEMAREMEKRNERZH(CV) R Shannon iEE ZHIEH () 2
Tab. 1 Coefficient of variation (C¥) and Shannon genetic diversity index (H’) analysis of
phenotypic characters of leaves of Spathiphyllum ‘Mojo’
PR Characters  “FI{HARMEZE MeantSD  H/ME Minimum & K{H Maximum  ZF R 25 CV/%  Shannond§%k
SPAD 63.24+11.43 47.90 80.40 18.07 3.28
I J5LEE /mm 0.25+0.07 0.18 0.39 28.42 3.26
421 /em 49.94+18.76 30.20 84.80 37.56 3.23
4 /em 29.94+12.80 14.60 51.30 42.75 3.21
Ly o) 17.56£9.97 9.00 34.00 56.82 3.15
M %&/cm 11.17+6.61 4.20 22.40 59.16 3.14
M-I A/(°) 41.55£29.43 18.88 89.72 70.82 3.07
I A/ om? 242.88+215.80 74.66 621.22 88.85 2.94
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2R Z A, 45 ANOVN 450 B, <4t B
NN 9 =l 11 o N e i N S |
SPAD {H Y25 SR B0 B 2 (P<0.01) 7K <55
NN =R R =W Nl 1 [ S N T A
JEE | WA I AR RN DK A 25 S R GA B B
IR S, B B R e AR iR
BE L AR it R 25 5 . R Rl 2=
SEEEBET SR RKE ., EEM
SPAD fH I,

24 HEMHREKEDNHEOMERIEE XTA%¥
M R A K B B 32 B R AT R S AR &R
ANOVN J5 22431 385 i (R EA T AH SC PR 56 . MK
&2 ATHN, R AR, rE R SRR R TE AR AR
HNPERZERBFIN B E2ZS, MK R 5.
LTI AN o o B N Ay s LT et AT o o
A KA 5 B[R] R E ARG OC R, BERT 3G K & &
AR EAE . A AT BB SRR i
FRUA B - 55 B [RIAH S BEASR], (R 3535 2 (g 2%
JKHE (P<0.01). BEBHAE 2 R0t JE i KB AR AR
B, T KA, IR R M AR AR KA N
Sx BB ] 7= A B S A AR Ak, 3= B o AR B

o e SEA
AC s
10018 AC AB  4f
BC AB 4B BC
= 80 .y 4 p 104
i = AC Vg 1 =
2 6ol AB & +- &
SE T Fm g
T I ‘_ { N
& 401 & AB 0.2 %
2 14_ + i 2
Ea 1) SR . #
Pyt
0 Jo
S &
B \
y\@se & Ry @< %ﬁf

K2 sy 8 A 32 2 Mtk I (8 o3 A . B
PR
TR bRE2E ;s MR BRI 5 [T 1 s 18] s
TEARRIRE FRERIR S AP HRTE P<0.01 K EIASIH
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Fig.2 The distribution, mean value and standard error of the
measurement values of 8 main leaf characters from3
Spathiphyllum cultivars
T represents the SD. The vertical axis corresponds to the
leafcharacters of the same color letter. Different capital letters
mean significant difference in leaf characters between the
Spathiphyllumcultivars at the level of P<0.01.

#Fz2 AEMAREKEREREZMIRN ANOVA BI8 R XM
Tab.2 ANOVA test and correlation analysis of major leaf characters during the leaf growth of different Spathiphyllum cultivars
PR Leaf characters Al Cultivar SEHELPREZE Mean+SD F P r
2R /mm SE 0.21£0.01 1.044 0.439 -0.072
GREN 82.55+14.05 0.7 0.702 0.097
BJE 0.19+0.01 1.264 0.334 0.36
Lyliei 0] S 11.33+0.48 0 1 0
E{EPN 32.67+1.92 0 1 0
‘B 11+0.84 0 1 0
e ff/(e) SEE 24.06+6.84 0.003 1 -0.021
GREN 83.91+8.48 1.502 0.214 0.021
BJE 22.98+2.3 0.811 0.578 -0.038
4 /em SE 26.41£10.10 18.989%* 8.40E-12 0.902%*
LRE N 58.33+17.38 49.648%* 3.27E-21 0.926%*
‘BJE 34.7+10.5 113.355%* 1.20E-20 0.912%*
%8/ cm SEE 39.94+32.66 32.427%* 4.12E-15 0.910%*
GREN 123.63+84.22 51.561%* 6.44E-21 0.567**
BJE 47.06+£33.15 50.615%* 6.20E-16 0.880%*
K /em S 18.64+1.14 35.333 0.114 0.6327%*
LRE N 45.75+2.32 2.132 0.227 0.567%*
‘BJE 25.04+1.2 2.745 0.056 0.638%*
AR em? SE 82.55+14.05 4.983 0.055 0.692%*
GREN 450.74+90.73 5.756%* 0.001 0.827**
CBJE 94.42+20.22 5.561%* 0.004 0.770%*

** . P<0.01.
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4, 55 R R TR 2 A S
25 BEMRERREMEST EHEHeR, M, Rk, iR 4 MEIREEST Logistic A2 KA
A, 3 AR B/ BR 4 ASPRRAGILE A KRR FE WL 30 Rl UL, 3 A el b 222 PR
WA TR BRI T 0.97, UGS AR &, W& MR IR B Ko 4 A A AR PRk
B s ] F) A2 A2 52 ST MU (18] 3), AirUI AR KA, Pl — PR A o A, 58 42 eI A Y
A A R SERE L R P TR RR B S ELAR A2 T it 2 A O 0L il 2k o, SRR S 50

x3 3MBEERM 4 MTEERMERE Logistic £ KHEE
Tab. 3 Logistic growth models of 4 leaf growth characters of the three Spathiphyllum cultivars

IR Leaf characters fuAf Cultivar 14 J5 12 Fitting equation R r Prob>F
2 /em Bl y=36.82/(1+3.64xe 1) 0.995 0.998 6.43E-22
ERE N y=T76.56/(1+2.30%xe7") 0.997 0.999 7.61E-25
‘BJE y=44.57/(1+2.47xe ') 0.993 0.997 1.58E-18
5% /mm =30 y=T73.05/1+1 165.09xe™%*) 0.998 0.999 1.15E-20
EN y=201.88/1+168.65xe ™) 0.993 0.997 7.71E-22
BJE y=73.82/(1+3 877.44xe %) 0.999 6 0.999 8 1.10E-21
4 /em Bl y=19.46/(1+11.57xe*'%) 0.988 0.996 3.64E-10
ERE N y=47.15/(1+6.81xe ™14 0.977 0.991 4.97E-17
‘BE y=25.78/(1+8.35xe ") 0.989 0.996 1.29E-10
A em? T y=94.49/(1+38.19x¢™*'¥) 0.974 0.991 1.26E-07
EN y=575.06/(1+15.65x™*1%) 0.98 0.992 3.98E-12
BJE y=110.63/(1+65.40x¢ °*) 0.986 0.995 1.36E-07
o B e BET e RENC
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Fig. 3 Fitting curves and dynamic changes of Spathiphyllum in full leaf length, leaf width, leaf length and leaf area during the
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PRAERAG DU G AR T 4r, nT RIARGF Rt A g A oMU . SE{EL S 07 R BEOS(E 2 18] g BEAH O, AHOC R B
(M FRT 0.99, BEVERGI KB B E K, W S EVI G o BEHIBRHEL S 22 Bt — A R R DL & A 15
DL, 4 AR A IF 8] S0 5 00 E0 5% 22 20 A I D0 ILIAT 40 DAL 4 Rk, 2 I 58 B o A % 22 1
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Fig. 4 Relationship between standardized residuals and fitted values

26 BEMRMERERIS  LUHMRS"IE A K LA SEAS AR 1 F 50 R 25 A I A RE AR
XS AR TTRER R HE, 0 ~ 1y AT, £ ~ 6 W PRGHAE I, 5 S PR AR AN R] K1, ¢y S PR AR 1
RREEE], 1 UG ARG SREERRY, AR R 725 KRB BOR AR I ] | 72 R A A [R]
(2 4), R ARG R 22 e . AR 4 ATLUR I, <SR9 ANER 2R 3155 16 ROBA KT, 26 16 ~ 24 K
SRR A K, — SRS 7 d, 55 20 ROMAE KRR IR ORI TE] AR 5 24 RZGHEAARKIEI . 1R BRI
SREN B ZF RIS 15 KOAEHTIY, 55 15 ~ 25 KPRt A= (KM, 55 20 KA KA RIS 1] 5, —
HFp2E 10 d, 2 25 RZJFHAERIEH . 25 MWEEZFRISE 11 ROGAEHT, 545 11~ 15 KOy E K
B, —3LRREE 4 d, 55 13 KON RAR RN AL A, 27 15 R2ZJF AR RS
R4 ETHEZUHBEM L KEEANHE
Tab. 4 Determination of leaf growth period of Spathiphyllum based on Logistics equation of leaf width
AR () /d - PR KW (g ~ )/d AR PRI 8T (1) /d PR AR RIIRFZET ) (1)/d AERJE I (1)/d

=
Crlll]t;i%ar Start-up Fast-growth Maximum time point of Duration of fast Post-growth
stage stage growth change growth stage stage
=300 0~16.89 16.89 ~ 24.64 20.77 7.75 24.64 ~
HFEAN 0~1524 1524 ~25.78 20.51 10.54 25.78 ~

BJE 0~11.58 11.58 ~15.97 13.77 4.39 15.97 ~
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A Quantitative Analysis ofLeaf Growth and Establishment of Leaf
Growth Logistics Model for Spathiphyllum

LI Xiangyan, ZHENG Yanyan, HOU Zhiwen, ZHANG Huan, LIAO Feixiong

(College of Forestry and Landscape Architecture, South China Agricultural University/Guangdong Key Laboratory for Innovative Development and
Utilization of Forest Plant Germplasm, Guangzhou, Guangdong 510642, China)

Abstract: The leaf width, leaf length, leaf area, leaf vein number, leaf apex angle, fullleaf length and leaf
SPAD of three Spathiphyllum cultivars, ‘Mojo’, ‘Sensation’ and ‘Queen’, with different leaf shapes were
measured during the leaf growth stages, and the resultingdata were statistically analyzed to determine the
quantitative leaf growth of the three cultivars, and fitted to the logistic equation as leaf growth models. A
funnel-shaped plot presented a great change in a two-dimensional dynamic pattern of full leaf length and leaf
width over time. Fully-expanded leaves were significantly different in leaf morphology among the three
cultivars, and full leaf length, leaf length and leaf thickness were key characters that contributed to significant
differences in leaf morphology among the cultivars. Full leaf length, leaf length, leaf width, leaf area were
selected, based on which a Logistic growth model y=K/(1+ae ) was established. Fitting degree R*> of the
Logistic growth equation for these four characters was above 0.97, and the coefficients between the measured
and theoretical values were all above 0.99, which means the equation is suitable for fitting the growth of
theSpathiphyllumleaves. Start-up growth stage, fast-growth stage and post-growth stage were deduced for
Spathiphyllumleaf growth through the derivation of the Logistic growth equation combining with the leaf
morphological changes. The coefficients of variation of the 8 main leaf characters of the three Spathiphyllum
cultivars were distributed to a range between 18.07% and 88.85%, and the Shannon genetic diversity index H’

was 2.94—3.28, indicating a genetic diversity of the leaf characters inSpathiphyllum.
Keywords: Spathiphyllum; leaf; Logistic equation; phenotypic characters
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