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Abstract

In order to explore the relationship between the photosynthetic characteristics and growth of
north American begonia, and to provide theoretical basis for the effective introduction and culti-
vation of new varieties of north American ornamental begonia with different light characteristics,
five varieties of north American begonia with different growth rates, such as “Winter Red”, “Wu-
mei”, “Radiant”, “Indian Magic” and “Royalty”, which were provided by Tianjin broad nursery, were
used as test materials to measure the plant’s four growth indicators and the photosynthetic cha-
racteristics of five kinds of begonia. That is to say, the four growth indexes of DBH, ground diame-
ter, crown width and new shoot were all related to net photosynthetic rate, stomatal conductance,
transpiration rate, intercellular CO; concentration and photosynthetic effective radiation. By us-
ing the membership function, the order of comprehensive characteristics of North American be-
gonia was as follows: Radiant > Indian Magic > Winter Red >Royalty > Wumei.
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1. B
b3 52 & ¥ Rl (Rosaceae) 3 BB (Malus) FIFE YD,  [E A AT 37 LR AT RO S i A LI S s B

Z, HWFEL, fetofing, WHERSRE, WERK, SPumamad EARDE TS SR 1] [2].
RSN T T ARSI SRR E A KIS AR E SR, FATERSR 17 R HE T K[ Ak

MR R “Aa” o CEISEREES)” . “PER” . CTRY . CYANN” X AL SO,

W& 7T HARKE S EREIRAR3] [4], A T BB 5| P AIRE & AR T YR b g 5 B i Fh, sk

IO RENE AL S Mg 5 AR 1T S FLAE [ Ak Ak B A FR L ER i AR 5

2. R 5 5%

2.1. RAIE bR

RV T 7 DXz K[ R o B DRk s, ARURAESS 11.8°C, /K B4 566.8 mm. Kl pH fH R
8.02, 0.32% & #hiE, B TR, LHIEh%E,

2.2. AR

ARG b o L2 1 p IR Az K el b i BT 42 3t IR AR PR 32 0 10 R AR R AL SR 5, FE Rl — U 2% A
TR RVE BRSSP 30 PR

2.3. WEHE

2.3.1. £ KEEFNE
2019 4E 2 AXF 4 AR ACSERF ST T AR, M. iR A KARAR MR . RSN 0.10 cm (1)
2 RO B AR RO 4%, A5 RS B A 1.00 em AR RO IR . 2018 46 2 H 4 2019 4 2 H AN 0.10

ik
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cm [ RO EHE 4 A KB [5].

Table 1. Five North American Begonia varieties (species)

= 1. IR ENMEEEREEME

sl I
ENEE 22 ) M. “Indian Magic”
ESAaN M. “Winter Red”
=S M. “Wumei”
AT M. “Radiant”
Tk M. “Royalty’”

2.3.2. REFEINE

A RFEFRFR DI E /2 7E 2019 4 2 H IR BIR S, G EAXAE 7:30~17:30 18], XF 5 A dafhdl
WG F AT AR RO 5T o BT A M RERE PR R 0 1 BH T R AR R I O AUE RS ks
WA, JE COMRE. [ALTE. ABEE. HEHBERH6].

2.3.3. BRSS9t

FFH Excel A1 SPSS # A4 A HAI BRI TGt 00T, IR R B R BRSNS IBFR 3T T 5 E8 1% .
3. ERESH
3.1. AMNEFIEEERENE KIEFREME LR

3.1.1. A fm#dtEgRAERELE

B2 2 Al AL, CAIEN” RN 35.20 em, AR EE T HAL 4 ANEAE. “8EE” N 2332 cm, B
RTBR «“ Tie” DM AN 3 AN 5Bl “ENEE2 B MR T “HIm” o “&a”; “&xa”
MR R T “ENSE B - “CTIR” M 8K .

Table 2. Comparison of ground diameters of five North American Begonia varieties

2. A @b RIE R AL

EZREEMNE
A Hi4% (cm)
0.05 0.01

YT 35.20 a A

&4 30.69 b B
ENEE 2 BE 7 28.95 c C

Tk 24.16 cd C

e 23.32 d C

0.05 K THIZERZEEEM av by ov dkFoR; 001 K THZEREZEMH AL B. C. D KER.

3.1.2. AP m#MItEFRABENELE

B 3 A0, AN AR 39.23 em, MR ST HAD 4 AN “BESE” IINAEN 24.85 cm,
REACTBR “EHe” DM AL 3 N SFp: “ENEEBEY)” MINARIEERT “Am” , mEE&T “F
TR CERSET . CKL” BIMAENEEST TR M “EET, WMEBEKT AT s “TR” M
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Table 3. Comparison of DBH of five North American Begonia varieties

3. A @Mt RiERAMEAELER

ErREN
i Ji4% (cm)
0.05 0.01

AT 39.23 a A
ENEE 22 7 30.30 b B

E SN 32.71 b B

Tk 25.80 c C

5% 24.85 ¢ C

0.05 KT HZEREZMR av by on dKER; 001 KTHEREZEMH AL B, C. DKER.

3.1.3. A mMitREROMEEE KB

B2 4 AN, CAL” MERS SRR RN 25.48 om, MR E S TR “ANN” LI IHADL 3 AN
“ERL” BUFTREEAREDN 7.35 cm, AR T HAMA 4 ASdhA; CHIRE” A “ENEEZBE S A
_3: “%%” R

Table 4. Comparison of the annual growth of new shoots of five North American Begonia varieties

4. AN @MEROMIHFE KEREE

E RN
s Bl B R (cm)
0.05 0.01
A4 25.48 a A
i 21.72 ab AB
ENHI L) 20.89 b AB
Fik 19.83 b B
LS 735 c C

0.05 KT ZEREZEMR av by on dKER; 001 KTHEREZEMRH AL B, C. DKER.

3.1.4. AMEMIEEEEEIRAELE

SeL MR A AR AR (FE ) A ¥ B AL AN AR VG 7 1) 6 52 (P 3018, FSRFARIAR . BRI o HHEE S Wl A, “4&
217 W iE K/ 385.17 em, KR m T AR 4 AN AR “BESE” IR KN 102.47 em, B EAR
FHAR 4 AFFl; CENEDBES WMBEMT R4, WEFEET AW . “TR” M “EET
CONN T MR T CEDEEEE S R “R4T s “THRT WRERT BT . CAm” R <&
a7, WRFEET “BE .
3.2. A EAUL R RSN E LB
3.2.1. AP EMISENELESRENELE

Ft A RN E KSR RE DA DIIER, WHAKAE—EREREm. $aEE%h
% [ W R I AR K A ST R 6 AT, AU B A RN 3.92 pmol/m’/s, MR E T “K
2L R0 “HESET . KA L EEFON 1.46 pmol/mY/s, B EART B “HERE” LIAMGHAD 3 AR,
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Table 5. Comparison of crown width of five North American Begonia varieties

5. A @Mt REREBA LR

S
A 5E MR (cm)
0.05 0.01
40 385.17 a A
ENSH 22 B 7) 331.43 b B
AT 269.27 c C
Fik 183.07 d D
S 102.47 e E
0.05 AKFIERBEVEH av by o dKFAR; 001 KFINERBEEA AL B, C. DRER.
Table 6. Comparison of net photosynthetic rates of five North American Begonia varieties
= 6. AP MMILERBRINEESREMELR
o AR K5 ENE
(Pn,umol/m?/s) 0.05 0.01
BV ) 346 a A
I 3.92 a A
A 1.46 b B
Fi 3.54 a A
2 1.56 b B

0.05 KT ZEREZEMH av by cv dKFER; 001 KTHEREEMH A, By C. DKER.

3.2.2. A MN@EMIEREBIARE CO, T REREEE
22 7 al i, “&207 MIME] CO, W E N 551.04 ppm, WEEm T5 “ 85357 LLAMY HAh 3 AN G,
CENEELE S IR COL WKEE N 334.9 ppm, TEACT I “Fik” LLAMGHAR 3 AN 5fb.

Table 7. Comparison of intercellular CO, concentrations of five North American Begonia varieties

7. A @b RiERaAaIE CO, RERIEEE

i ZRnEN
o fifulE] CO, ¥ (IntCO,, ppm)
0.05 0.01

K4 551.04 a A

ZH T 425.40 b B
ENEE 22 7 334.90 c B

Eik 336.22 c B

L 508.36 abc A

0.05 KT ZEREZEMH av by cv dKFER; 001 KTHEREEMH A, By C. DKER.

3.2.3. AP EMEENSILSEREER
SALRAEYIR B TRAA S5, e 5N A SRR A S S il . LSRR ALK
TFRIRERE, Hgmae &8 A WA T R 28 L, AL S EERE RS T K 7 B 2R 5 R 2 TRV P 7]
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8 al %, “&407 WSALSE N 23.6 mmol/m%/s, 5 “FHR” . “HIEN” M CENEELLEE S 3 AN
FEWEEESR, W “Xa” MSILFEWREEM TR “FE3L” DAY 3 ANdFh. Bk 8 B EH “4)
W7 AL T E T A 4 AP

Table 8. Comparison of stomatal conductance of five North American Begonia varieties

#* 8. AMEMItEBRNSALFERILLR

ZE
Ly S LS BE(C, mmol/m?/s) 0.0 001
EIESS v 48.48 a A
YT 48.49 a A
&4 23.60 b B
Tk 42.60 a A
3 27.64 b B

0.05 KT ZEREZEMH av by ov dKFER; 001 KTHEREEMH A, By C. DKER.

3.2.4. ANEMIEENZABERMELE

FR N 3 R S AR R AT — s I 1) Y B TR AR R K B[ 7). B2 O W, “HITN T ORI RN 1.4
mmol/m*/s, 5 “TH” R “KL” 3 AR EEER, W “HN” MEBEREERT “Tik”
e o i OAIEN “Aa” SRR RS T A 4 SR

Table 9. Comparison of transpiration rates of five North American Begonia varieties

9. AMEMILEBRIFBREIILLR

Z 5w E
A ZE 538 % (E, mmol/m*/s) 0.05 001
BRI 1.82 ab A
) 1.40 b A
ESan 2.06 a A
Tk 2.04 a A
S 1.60 ab A

0.05 KT ZEREEMR av by on dKER; 001 K THZEREZEMH AL B, C. DKER.

3.2.5. AN mMISRNXESBRIES LS

M BERS 2 G ERYBAT e A E R AR, S A ROGIE . AR 10 vl51,  “&4”
HIEAA 2R N 1954.40 pmol/m™/s, MR FEMLT “HINE” Wb “ENSELBES” KOG A RN B
T ALY L CEMRT O CEESE” WFR AN RIGE A RGRT R E S TR R A
fih 3 ANERFR KT RE A RGR I EACT AR R R R “BRIE R ELT “E
BT R CHIER” X 2 AN

33. GARBERBIH

AFFFMGE T 5 A s P EAESSEREE K ESC AR iR IR, A SRR R E0E0 R R bR AT 145G
PERITINSE 734, ZRE IR BUEMOR, HERGRrkeR. he 11 R, il fE R s 7 ae
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Table 10. Comparison of photosynthetic effective radiation of five North American Begonia varieties

F 10. AP @it EEENN A BVIRFHILLER

ZE R ENE
ey JERIA 2R (PAR, pmol/m?/s) 0.05 001
ENEE 22 g ) 2288.20 ab
ETI] 2336.20 a A
&4 1954.40 c B
Tk 2020.80 c AB
e 2063.60 be AB

0.05 KT ZEREEMR av by on dKER; 001 K THZEREEMRH AL B, C. DKER.

Table 11. Comprehensive membership function analysis and comparison of five North American Begonia varieties

11 AT EMItRERNEARBRBITLER

fb gl K4T ENE73 ) Tk S
Az 1.00 0.62 0.47 0.07 0.00
JIiIEES 1.00 0.55 0.38 0.07 0.00
B 0.79 1.00 0.75 0.69 0.00
oL 0.59 1.00 0.81 0.29 0.00
Pl pr S 1.00 0.00 0.81 0.85 0.04
il CO, e 0.42 1.00 0.00 0.01 0.80
SIS 1.00 0.00 1.00 0.76 0.16
AR 0.00 1.00 0.64 0.97 0.30
AN SR 1.00 0.00 0.87 0.17 0.29
LEE SRR R AL 0.76 0.57 0.64 0.43 0.18

He4 1 3 2 4 5

4. g

4.1. A RIGEFEENMEMRFEA LS

HAR AR W (BN AR BT — A PR B AL EAR s BARAR TR T B R 0 e A O ELAR (8] X 5 A
ANF SRR S AR AT AR HEAT I SE . IRESRATUE . “HII” dRh e S AR ok Al 4 A4
A, RUBEULRD “H0N” RAREOR TR KB aRAE, Wik, M AR, T “SESR” AR AR S AR
/N Al 4 AN dh AR, B CBRSET SRAPEOR TR RS, WA, MOV NS . X STFE. ]
HEO1SE NRIBT FUEE A A WSS ERT,  “H0Il 7 AR AR e it s KRR, AR T AATIE P,
SRS, TSR WA TR E S, SRR T I D PTIUR R 04

4.2. TEISRMEROMIEFEKENEEREER
WORSSURR O, SRR RIS . AT LIRS 35 B 0 IR A AEERS; ] DUz AR
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T NEN . AR B ] DU 26 R a), 20 MR SRR ERTRE[10].  “A& 407 R eEd:
KENEIRZT KT HAt f i, B AERBBORILR, MR RUEOR. T “ 2R3 BB EA K
AR MR /N T Al 4 AN A, B AR KIS, WA BN &7 d T HER SO ST LA,
TR, A& AL A B SR SE AR TR R, AT AR G (10 g e ] PR 2 55000 26 2 00 B4 R #11 F)
R iz AER T NATIEMN, ARSI, W TR TSRS TR, A
B, EEaRMTIERAN. EEIN D RPSE BRI T g,

4.3. TRESEMEBREFNASERBER

S AN ) A S B RN E , AT LA RS A AT S AR 4 AN SRR LEECA
i, “ER” M CHRSEY B EE R BT HAL 3 AN A, BIWE W CAm KL, WY
BOK,  “HRSET O CEIR” RERKIBEES, WIEEUN. HIATLUE Y, R A KR S AR KRN
PIZRIEA AT G A o X S5 H AR I SE (118 FE 45 RARL, RIRETS 2L SHE 3 (15O & 18 5 (Pn) T B£,
ARERSEEZ TR, abAhAIZER R

4.4. FTRIEMERNSILSESHEBEERLLE

SALRRE IS K A B0 5 AR W 2 IR T [12] . 281 TR 2R RE 0 S W Z8 I 1 F UK (MK 2 [13] [14]
[15]o BN ESs RRW], “K I AL T WL RAR T oAl 4 ARl T 208 5 B 2 v 1 oA A
CHINE” AN CENEREBES” HYRALT EME  T A=A A, B AR B AT Al A < A0
A CENSEZBET) B, WK, R, SUKE, PrRlEM TR SUKMALT, R4 T,
Bi, PTUUEM TEE . KRB R 5 . X 5ER K[ 16]50T FRAE RARLL, BIHESE A “4m” 5
“ENER RS WAL R B, AR KB, BARORIIM k. T ALl SR Ry AL
SKRITRERERLSS, AWK ERON, FA BRI B 1.

4.5. TEIAMGRAAEE CO,RESHFBBIRFAILLR

Hla] CO, W EE R /2 4R ¥ CO, WKEE, IRFEN S 2 FEOLE B FEIC[17]. Yo EA 2k 52
WA A i s A LY A R RE R YE[ 18] [19]. FRIGM e 25 bR B, “ENSEZ2mEf1” Ml “ 2N~
JLlE] CO, ¥ B B A T HoAth g 58 b, i “HmN” A CERER ) B m T AR R X4
8] CO, IREALE 2 & T HAh 4 ANFFD, W “K4” FOBRIERSGENEZ KT HA 4 N Fh. BIGERSR
WOCEIEE ST A AT B EE RN T H AR A, A4 POCEREECONENE . S
CHIEN” ARG AN R R 2 T HAL M, AL G RCE ML R ) B 2K T A SRR [20]
[21].

5. &t

HR IG5, 5 Rk e 3 00 4 KA S r R 5 57, 33 AN 38 R A Ko A5 AT 5
WAL, AT 5 CEERBES IS TSRS T A R, < BT MR TR,
BRATVARIBEEL, o OH TN E & TR0 b, B R — NN . SN R, o
(I A : 20T > ENSB4clE Sy > &4 > Tk > 5%,
H&UH

KA AR R E AL, LSRG F. EF. BT F(17ZXZYNC00070).
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