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Abstract

Begonia is an ornamental plant preferring shady environment for growth. However, little is known
on the optimum light intensity for cultivating and producing it inside the building and horticultural
facilities such as shade house. The potted seedlings of Begonia peltatifolia were treated by LED light
at different light intensities (400, 1500, 2000, 2500, 3000, and 3500 Ix) to investigate the effects of
light on plant growth in plant growth room at 26°C. The highest values of leaf number (14.6), petiole
length (6.76 cm), petiole diameter (3.44 mm), leaf area (42.33 cm), fresh weight (45.45 g) and dry
weight (1.87 g) of the aboveground part of B. peltatifolia appeared at 2000 Ix treatment, while the
dry weight of underground part, and root-shoot ratio reached the lowest (0.31 g and 0.17, respec-
tively) at the same light intensity. The highest values of stomatal conductance (0.077 mol H,0
m-2-s-1) and leaf photosynthesis (0.65 pmol CO; m-2:s-1) of B. peltatifolia also appeared at 2000 Ix,
while the intercellular CO, concentration reached the lowest (316.52 pmol CO; mol-1) and the
transpiration rate was relatively low (1.07 mmol H,0 m-2-s-1) under the same light intensity. The
optimum light for cultivation of B. peltatifolia was 2000 Ix in this study, which can be used as a ref-
erence for growing this species in the indoor, shade house and other horticultural facilities.
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HEEBRABNETEM Y, EEXEMEEZRERENFZE TR ZREYFITRREEERAZ
FA, AHF A CUE K5 (Begonia peltatifolia) B3R TE MR, EAEYIERREEN (26 C)IHELED A Tk
JH400. 1500. 2000. 2500, 3000. 3500 Ix/SFOGIRTEBEX HAKAAEERIEM. SREEN
2000 IxBf, BEHREEAH . HRK. HRER. HER. B ERsSESTEYHRRKE, 25
N14.60. 6.76 cm. 3.44 mm. 42.33 cm?. 45.45 gfl1.87 g, T T TERRZLIERRD, 25
H0.31gM10.17; S EEESAESEHERRER, 45/°40.077 mol H.0 m-2-s-1f10.65umol CO; m-2-s-1,
{EJ1JR]CORE R/, N316.52 pmol CO, mol-1, ZEEREK, 51.07 mmol H20 m-2-s-1, Z52 K 2000
ONHEYIAER I BRAECIREE, TEAZE RN, TSR E 2R REEH KRN 2%,

XK ia
BIFAF, BEHKERE LRERE, EYREE, LEDAHE
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1. 5|8

FKHg 5 (Begonia LIWE N — BB HAEY), ZRMETFE, MREZ, CL 1800 F, NN
KB THEDI[1] [2] [3]. FERREEE CRIUL 200 FCR SRR 2EEE) [2] (3] [4] [5] [6], RIEHMEE,
HERESREEFML, EREEMTHEDE. HARES, 145Nk, UF R E R R HEY R
BEH CBHY . Agg o ‘AaS F27 /NWM[T7]8][9][10], X FRT BRI R A A LA T
BB BAT, SRRERIEREE. 5R A REELSET I COIFE 7T ORE TAES] [11] [12] [13], #
B B AR 14] [15] [16)55 7 THARA 5 T HRIE, AEXE T 155 055 Il 25 v it S 5% e e =5 S5 e BF
BRA A Ok U R S A R TR R S AR KR B S AR > . LED SeIE) V2 8 2 SR 56 A0
TEVIR AR A e se e, JUHGRIR = . RIIAI = W4 RS R EE . AIB R T EpiEY, REE =N
BAALEL, EFRIE H I LED Y65 A HE G 5 S Rk 5 (1 s+ 4> 2

J& K8 5 (Begonia peltatifolia H. L. LA E R RIS, A= THWRE R AKX, ARy
SR AN IR R SR AN R, PREET A2 08, AR BT PR RE B BRI R AR ) . R E
KIS AR R HE ) SN, AHI FUAE 5 9 R AR 1R T Lo A A [R] ol B i B e AR KR s
ST & B G HESREE, DA AR S ek 5 SR M TE I 2 it 3 A T R R B AR
L

2. MRER*E
2.1. R
PLJE MK i 52 (Begonia peltatifolia) (I 1) NRIEA KL, %R0 oA T BRI Avb . SCE 17103
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Figure 1. Potted adult plant of B. peltatifolia
1. BFEHCEERE

200~1500 KX, —BAEET IR LA AGET[18]. ZA A 2B, HEEE, BB, o
JrETRE, S RGO BRI AE A, R, BB, ATACEAE 10 AT RIREE 4
Hy Kakpag, BRI, Wittrdm, WP, mimhkiE k.

VR 1 O3 AN Pl A< T7 T AR T 2 R TR 0% ) B AR TR e b R AR MR, BRSO 5 AR A P T R B R
B . BT ZENREALR, REEICKHEY LB Ea M = 10100 RcTr . Ho, o
HARE D, REERZHMEA, 2Halid 16 BT, WK, 588479 5 mm.

2.2. RESE

TERB R BT 5200 75 (B A 8 A B 75 I R/INAHIE L 4~5 B /N (0 J6 T BRI S 4l B RS R 22 1142 10 em.
= 8 em W7 TEEBRLZ , BINE 10 R o MR AK IR S0 s e 52w AR I 7, DB IRRE N 1500 1x 5
M) K VA 5 () A R AR [ 1910 25 SRRE 25 N 6 R B 84, S56 8 B 400 (R ITT). 1500+ 2000+ 2500 3000
3500 Ix 3t 6 A6 HE SR RS (3R : Philips Lifemax TLD 36W/865 Cool Daylight), Y H&/5# 1% =12 h/12 h,
FyEENEE N 26°C, MHXTRE 65%~70%. RFFOGIALI 5 ¥k, 3 IRER, WS GRS R R
6, BKBEK 200 mLs & 15 KiEAE—K, RAEARAEZ ZKIEIE, FFE 1000 5, &K 200 mL/AK),
SE WML E TR A RKAF L. SERRAL B RS 3 AN H, & I E J& HHRK 28 1) & A AR KR AR O B, AR
Ko MBS HAL B MR AUE )M AEER AR (T AR S R LT
] CO, KR JE . ZEMEIHE . i 1EFEE) AR,

A KA BRI SE - W BOH B AR B R R Oy 25 B B i R R e, R
D& AR ELAR DARE T 259 5 mm b Dk, RV bR R RG4S 3]s i i AR 0 e SRk A R d KRR
AR SE B, BERRBEMLIE R 3 B et b, A8 A 50RS R B R 8 mt A, iR mza) B R,
AR [20] 21 R TS IR Hb 305 6 B4R AR B BT DL B AR A E R, Uk
BEFJE A BT E NS T EONRE T S E R, R RE = HR
TE /M EER AT

AEFRFR BRI AE 2R R B R H T2 4% SPAD-502 plus (Konica Minolta Sensing, Inc., Japan)
FERRRATA M F— AL E W E, S5 REBCFMETTEIRR[22]; RIS MIE CO, REE. ZAMHEERL
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GAE R AR 87 KRG, F Li-6400 XT Ye& G sE, i a2y F24F 9:00~11:00.
F Excel 2007 X S206Hm 3k 479871, SR SPSS 20.0 iy 270 B A2 53 535 M (p < 0.05) K56 .

3. ZRE S
3.1. ERREE X EHHOSRE KIEfREIRNT

3.1.1. XREREMEHIOSEN R HFK. HEEEMHERAOF MW

R B P 0o AR S () AR KA O B SRR, FE RO IR AREE 80 R JE AR I AE KB BL W] 2 . O
SR  JE RIS g, ARG R BRI AR OS2 AR 3 — 3% 1): BB GHRBRE H 400 Ix
B 2000 Ix, MR EFET-TE. 7.61 £0.52b, 14.60 + 1.71a). HARKGET- T, 4.97+0.18¢c. 6.76 + 0.13a).
MR EAR(PETS G, 2.83 +£0.03by 3.44 + 0.12a) FIHFIAR(FET- G, 27.13 £0.55¢, 42.33 +0.28a) &8 m, H
XPYIFEARLE 56 d~84 d IIGKMEEEL 56 d L HIK, FRUIRMAE 25 2 H 2 JE 35K BT ; GBI E B 2000 1x
BRZ 2500 Ix, M RECRIATIARLE 28 d~56 d WFRERMN, HEREBRZERARE, HARKFIHEARE

1500 Ix 2000 Ix 2500 Ix 3000 Ix 3500 Ix
Figure 2. Potted B. peltatifolia with light intensity treatment for 80 d after transplanting

B 2. B3 80 RIEEMERERFERL

Table 1. Effects of light intensity on leaf number, petiole length, petiole diameter and leaf area of B. peltatifolia

=L OERBENEMICERM AR HRK. HREEMHERNRMN

e BB JBE /4 e
K TRbR AE TR [R)/ R
400 1500 2000 2500 3000 3500

28 3.80+£020e 427+0.12d 533+0.12a 526+023ab  5.00+£020b  4.67+0.12¢

W B 56 233+0.12¢  433+020d  633+£020a  5.67+0.12b 533+£020c  5.26+0.23c
84 - 7.61+£0.52b  14.60+1.7l1a 14.08+0.64a 13.07+0.90a 12.73+0.84a

28 415+0.05b  425+0.15b  508+02la  5.00+032a  437+023b  420+0.21b

LR IRNIERS 56 347+£0.03d 470+0.09c  557+0.03a  551+£0.05a  534+0.10b  524+0.14b
84 - 497+0.18c 676+0.13a  6.71+038  6.54+0.06ab  6.30+0.16b

28 209+0.11c  256+0.12b  2.88+0.17a  2.89+0.14a  2.66+0.13b  2.59+0.12b

R TR/ S 56 2.04+0.02d 2.68+0.13¢c  3.20+£0.04a  3.16£0.02a  3.04+0.02b  3.01+0.05b
84 - 283+0.03b  344+0.12a  339+0.17a  3.36+0.06a 3.35+0.10a
28 1475+£0.15¢c 1856 +0.17b 26.34+022a 25.05+02la 21.57+0.09b 20.08 =0.13b
I T AR JEE K 2 56 10.18 £0.20f  21.11+0.46e 34.29+0.70a 31.77+0.74b  28.99+0.36c 26.24+0.19d
84 - 27.13+0.55¢c 4233+028a 3845+0.4lab 37.99+040b 36.16+0.19b

T -FORMEEAARARIET RIS RFVNG TRRROR AE B ) 22 5 I 2 (P < 0.05).

DOI: 10.12677/hjas.2018.89147 1010 AV Rl


https://doi.org/10.12677/hjas.2018.89147

(RPEL

FI BT R 2 5 IR T 2000 Ix I, PUTRHRFRAE 56 d~84 d SEHKIE SIS KT 56 d ZHif.

254 6 PlOLHRACELE RO F I B R R B AT AR AR R R, e 400 1x B
T R T S R AR A 4 B AR B BT TR A IR AR 22, R B 28 B0 T, R IDRBRK TS, ANE B HAE K il 2000
Ix B, &AM EAR AR, H L& 56 d G & abr i s g, L& 2 AZEERTHEEEK, R
A SZI R 2000 1x 7T A8 5 PRI T THRKHE 56 10 B3t AR D IR 4%

3.1.2. RRBENEHHEFE FARETE, HTHTEMRELORME

My B ES SR S L M T BT B ANARGE LG S R ) TR AR R I AR AR [ 23] 0 O IR R X JE K
S b 3 EEORN T E SR S AR — B i 2 ATRATE Y, OB BRI Y 1500 1x # K3 2000 Ix,
Ho B ES EEE AN E R E G, B R R AR SR OR, M B E . FHRGRERK, MEET
FasE, JEHEBREEDY 2000 Ix WA RME . MR T FHAEGI RN T 2000 Ix I, Bl HE 5 225 hnss
1, S ISR 58 FH 2000 Ix K% 3000 Ix, 37 50T 2 it ' ISR 52 A 19 Inmsd ks =406 R 5 KT 3000
Ix BF, b2 5 SRR, JERRBREE S 3500 Ix Ak B RAE . A Te bR S A P A R ) bR
E[24], HEHEHOR, RUPEYIE R R ARSI L, BRKHMZEDRS] £ 2%, e
1500 Ix 37 K% 2000 Ix, HRGE L35 F#AGs e AESEBE i 2000 Ix K2 2500 Ix, MU TR, HER
ANy BEEDGHEBREE ARSI N, ARG L SR SN, eI, RS R AR, ARSI 2000 1x A
JE K SO 9 R AR A R 0
3.2. HSREEX B BOERERIEFRRIRNE

IR T B 5E 2 SR FRIORAE 42 3 PTLATE I, A% PAREAR I, ARG IRAL R 0 K
Table 2. Effects of light intensity on the fresh and dry weight of the aboveground part, dry weight of the underground part

and root-shoot ratio of B. peltatifolia

2. AREBENEMHER ERMSETE, MWTHS TERIRE LRSI

AR B/ v H_b 7853t H e £l i1 RV LN R MR b
400
1500 2227+ 0.84c 0.67 + 0.03c 0.18+0.01d 0.27+0.01a
2000 45.45+0.63a 1.87+0.01a 0.31+0.02¢ 0.17+0.01d
2500 39.72+0.27b 1.71 £0.05b 0.27+£0.01c 0.17£0.01d
3000 39.53 + 0.40b 1.66 = 0.07b 0.31+0.03b 0.19+£0.01c
3500 39.50 +0.14b 1.66 + 0.04b 0.41+0.03a 0.25+0.01b

Ve 2R AL BRI R R SE T 1T BREH

Table 3. Effects of light intensity on the chlorophyll content, stomatal conductance, intercellular CO, concentration,
transpiration rate and leaf photosynthesis rate of B. peltatifolia

3. ARBEMEMHIMERMERSE, SASE. ME CORE. BBRRMAAERARERENFN

—— TR L TLE T CO HRTE R AR

/mg/g FW /mol H20 m s /umol CO, mol /mmol H,O m s /umol CO, m s

400

1500 40.59 £0.75d 0.023 £ 0.006d 394.73 + 8.49ab 0.52+0.04d 0.30+0.01d

2000 43.89 £ 0.53¢ 0.077 £ 0.006a 316.52 £2.90d 1.07 £ 0.06¢ 0.65 +0.02a

2500 44.38 £ 0.59c¢ 0.077 + 0.006a 374.49 +2.55¢ 1.33 £ 0.04b 0.57 £ 0.04b

3000 45.69 £ 0.16b 0.053 +0.006b 384.78 £ 7.67bc 1.38 +£0.02ab 0.54 +0.03b

3500 48.38 +0.47a 0.037 + 0.006¢ 398.66 £9.97a 1.43 +£0.04a 0.48 +£0.03¢c

¥: Cond. Ci. Tr. Pn /4 HIMRESALTE. MIF COr KIE. ZEMEEANIAIERMEE; KR IARMRFFE T TEEIE; FF A E N
B RER IR A 2 7 35 (P < 0.05).
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WAL B SRR S R ARG R ARG SR, A R ISR R N T Y . AL A E AR
ARG IR SRR B R, 2GR M 1500 Ix HIKZ 2000 1x, AL EEADGE1ERE
BB KA ZHOCRSREAR SR, Je B R R N 208, T AL T B Sl T AR 1T 5 2 /D »
FEOLIRGRIE D 2000~2500 Ix I, LRI REZES . FOCIRGEREEIN, JEE COLIREESE/N e,
JEHESEFE N 2000 Ix B A F] 5/

b, RIS SCE MR R AL, AT — SR 26], EAREN, =%
HI{E 2000 Ix B IA BB RME, JRIF CO, EAESGHEN 2000 Ix N ¥k B /ME, ISR ARG AL
1 2000 Ix A2 & AR = A ZE R I et 9.

4. &iL511ie

TEVRAE [ Z B 2 5K B = AR, 2R B, 2R W E SR RS B )
TEMHERR A REIE R AR, RARR. BE. BESEA4HEE, MU SRR, KT
R, JE M RKEESEAE 400 Ix PGB R A 65 RIGRIZET:, MHTOGRFA TR 4K, 3 H]H AT
G, (HENVEA —E G, RIS 400 1x KU F)HREE KA. 2SI 0R ik 3|
2000 Ix B, FHARKFEbRAIAE IR AR 8k B i KA, AR ER BRaE, R KEEE, RFMOGRE NG
WK S P e B AR KOG R 2R A, PPN T B AR RO, TR DA R P K AR 5 PR (Rex-cultorum) 17
BLRABA[27]0 LR HIT 2000 1x, SIURARAT GG T, AL H AR DG A0 AR B AR X 580 Bk 1) I
I, 1 B B S AN R T RO S ARG, T BRI R R T B T R R SRR AN R T K 4y 28
Py b HEUZ BB RO S, BRI Rt — DT o b o TR S RS BN R, S R
VU ZEAk it 5 A5 I 20 P AR R IR IR /N . R 2 EHORRIs . i . MR A KA R S LR G R IE

3 R JC VA Ak 20T R i 56 00 S8 AN B 4 SR AR, A R A48 17 3 AN R AR K ST 0 AL
J& WK 2 v AR A BIF AR ) o I IS AE R == R, DGR EE AR T, EES 4B Y, Kig
B AN A KO R R R B R E R HAEI ST, FARR ARSI A et
SRR E RS, AR NS, TR R TR EA RILR(28], L, EEEIE E KOG R
FE AR FE I A KRS — A B AF[29] [30]. =W E AR, NEEaHEL TR
7, HZOG AR, N E R G GaRoth  BUE B s A ZohL T, RO IHE T & AT
k.

AE BN BT T 6 MR IRGREE AL B, EBA E 72 R A R(500 Ix), BRI HE DASRAS SERS A 1) B RO
HEOE ELVE R o SRR P R R R RO L, PRk Rk it A 2 5 B 5 7 (R 0 i R 2 ) A KB A
B, IXUeI T B P AR . BRI RIS S B ARG RS B TR R 2 e, IR HIE TR
AR R K A B S AR B INE, AR T K S R A B A e 2 N A RE
HE NAREE LR, AT HES) 3 I RK 5 BE U5 1) R A KR R

B oW

L SEIG R AE b3 SR LR el LT S 06 BRI 18] 58 R, SRR 5 AR BRI A SE I . JCHL L
SOGHAS FE i 2R & RN TR SR G RSN RS, Eit—IFR!

E&WE

T A R T A B R OO T H (F112421); IR T &4k A0 17 2545 B2 5 B2 BRI H (G162414,
G172408); il HiR}EHARZE 01 22 IR (14DZ2260400)
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