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Effects of Space Mutation on Photosynthetic Characteristics and Growth
of Dendrobium nobile

PENG Xi, YE Qing-sheng”

(School of Life Science, South China Normal University, Guangzhou 510631, China)

Abstract: In order to understand the effects of space mutation on development of Dendrobium nobile, the leaf
structure, photosynthetic characteristics and growth index between space mutation and wild type were compared.
The results showed that there were thick leaf, dense stoma, and big stomatal apparatus in space mutation D. nobile.
Diurnal variation of net photosynthetic rate (Pn) of the two kinds of D. nobile showed a similar bimodal curve.
However, Pn of space mutation D. nobile was lower than that of wide type. The maximum photosynthetic rates of
space mutation and wild D. nobile were 4.6 and 6.8 umol m2s ™, light compensation rates (LCP) were 18.3and

12.6 umol ms7?, light saturation points (LSP) were 1180 and 720 pmol m%s*

, CO, compensation points (CCP)
were 100 and 102 umol mol™, CO, saturation points (CSP) were 2215 and 2090 pumol mol™, respectively. Fresh
weight (FW) and dry weight (DW) per shoot of space mutation D. nobile was lower than that of wide type.
However, due to the increment of tiller number, total biomass per pot in the space mutation D. nobile was more
than that of the wild type. Additionally, the total alkaloid and polysaccharide contents in space mutation D. nobile
was significantly higher than those of wide type. So, space mutation would provide a new way for breeding and
quality improvement of D. nobile.

Key words: Dendrobium nobile; Space mutation; Photosynthetic characteristics
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Fig. 1 Effects of space mutation on plant shape of Dendrobium nobile. CK: Wild type; T: Space mutation. The same is following Figures.

R 1 RFFHART B R R

Table 1 Effects of space mutation on plant type of Dendrobium nobile

PR (cm) 251 (mm) HEAL (cm?) T ERE (um)

Plant height Stem diameter Leaf area Leaf thickness
BFAEFT Wide type 28.8+3.8 105+1.1 24.1+4.1 481.439.3
K# 48 Space mutation 237426 9.3+1.2" 16.142.0" 503.1432.5

*: P<0.05; **: P<0.01. [,

*: P<0.05; **: P<0.01. The same is following Figures and Tables.

2.2 M ENER

W 2 FioR, PRt EBUA st P 2R 5 40 s
BIEFBKITE, HHBEFHE%. M RL
MoH b, BRGNS, M. R 2
TCREMHEES, ToM AR 4Rl R Ak, A
YHH RN R 22

PR T, REFDMEASBCA R A B
AR A R R T, R R R,
[ b 3% R SAAFAE A, A b B A e o ) Atk
ZERIBERT LEIK 4 Bk (8] 3) K AHE AR S

FERE TR, AALE R 98 B ] B oK T
ARG 2, B 3:A).

2.3 AR

M 4 AT, KA AN ET AR I S BUA ok
AR H D 2002 R . F-pE% PAR #
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{H, M5 200 R ks, 3 13:30 J5 XIFME T, F
15:30 L 5 g, 2 5k PAR BEIK, HobaiR
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2 Bl AR

Fig. 2 Leaf thickness of Dendrobium nobile

CK

100 um

100 um

3 GEAMIM-REEMREIE. A B3R B FERE C UL D AL ERIEBTALIE(E), BYACT).

Fig. 3 Leaf surface of Dendrobium nobile under scanning election microscope (SEM). A: Adaxial epidermis; B: Abaxial epidermis; C: Stomata; D: Waxy stoma

cover on stomata (the upper), glands (the bottom).

R 2 BT R LR R AR

Table 2 Changes in stomatal characteristics of Dendrobium nobile

W% Density KJE Length (um) %5 Width (um)
PR Wide type 33.042.0 30.0%1.2 25.440.7
KAFHAE Space mutation 438426 32.7405" 26.940.7

W, hAE LR AR, BRI A
RIS, XRRZHFEOCIRGRRE . iR S R
RIS R . REFBLERAMIEEEE—H
T B AR,

PR B0 iRk ) e B th Ze A BB 5). PAR
£ 0~150 umol m2s i, B ISR, L E
AR R LM, A PAR MR, LG IR
R B IETRE. T4 S8CH BRI
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Fig. 4 Daily changes in net photosynthetic rate (Pn) of Dendrobium nobile
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Fig. 5 Light response curve (A) and CO; response curve (B) of Dendrobium nobile
%3 SRR SR
Table 3 Photosynthetic characteristics of Dendrobium nobile
S B g 4% Light response curve CO, MM i1k CO,response curve
AQY Prnax LCP LSP Rd CCP CSP Prmax Rp
HAER Wide type 0.070.00 6.8+0.6 12.6+1.7 7204230 0.8+0.1 102 +12 2090418 11.2+2 23403
K7V Space mutation  0.0840.02  4.6%12" 18.3+11.2 1180479" 1.1+0.4 10043 22154451 154+1" 23305

AQY: EME T, Praxt WA H A (umol m257Y); LCP: HbAME £ (umol m2s7Y); LSP: &A1 S (umol m2s™); Rd: KWLk 2%
(umol m%7Y); CCP: CO, M2 5 (umol mol ™); CSP: CO, YAl s (umol mol™%); Rp: J6IFME % % (umol m2%s7%).

—2o1 21

AQY: Apparent quantum yield; Pmax: Maximum photosynthesis rate (umol m™“s~); LCP: Light compensation point (umol m™“s™~); LSP: Light saturation

1

point (umol m2s™Y); Rd: Dark respiratory rate (umol m2s%); CCP: CO, compensation point (umol mol™); CSP: CO, saturation point (umol mol™); Rp:

photorespiratory rate (umol m2s™).

2.5 KRR

i B R A S WUAE A A KR 1 B LR AR
SERRIER 4), KBRS DUA ) SR 50T
HAREMCT AR, 50lFFIK T 47%H 67%. H
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2.5 fi5, HmRE AR EERK, SERSEYE
SN

SR TR A 2 B P AR R A AR 2
SERRM, KA G A BUH i 22 S AR )BT
ZHEE RN 0.55%0 11.26%, BF A4 4806 fifl 25
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Table 4 Fresh weight (FW) and dry weight (DW) of 1-year-old Dendrobium nobile

HpREEE (g) KT E (g) BIEREL REEEE (g) REEEE (g)
FW per plant DW per plant Number per pot FW per pot DW per pot
T4 Wide type 19.247.0 23208 1.30.3 249421 29402

K#A5FHAF Space mutation 12.9+4.4" 154057 33406 4264277 5.040.3"™
307 ar ook COp IR A P S AT S UL i i
~ 25 A fRHD. pendulum).  EEEEAfifH(D. chrysotoxum) Al
2 0l FACAHHD. densiflorum) ¥t GHFHERATHE ST, 45
F| . ST 4 B4 SR SR C R AT A A B
g ol PR S R B R e B R 5 R R P 4 2
Zi_" 0s *ok (6.06 umol m %s HAHIE P, e & HASLIF T2 8, K
i - I R 0 LSR5 0 4 M 5
O Chia Chlb Chlatb Chlab PR 22, 7576 Co MMBIIEE /PR R mi o (HR

£ % Chlorophyll
Pl 6 SEUAT AR o i

Fig. 6 Chlorophyll content in Dendrobium nobile leaves
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