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Effects of shading on leaf traits and stoichiometric characteristics of
Cyphomandra betacea seedlings

LI Shuping*?, DONG Qiong™?", LI Shimin'2, JIN Youfan'?

(1.College of Forestry, Southwest Forestry University, Kunming, Yunnan 650224, China; 2.Key Laboratory of State Forestry
and Grassland Administration for Biodiversity Conservation in Southwest China, Kunming, Yunnan 650224, China)

Abstract: Annual Cyphomandra betacea Sendt. seedlings were used for the study of its leaf traits and stoichiometry
under shade. Four different light intensities(100%, 75%, 50% and 25% NR, NR being natural light) were set up to
determine leaf traits and C, N, P and K contents of C. betacea seedlings and to analyse the variability among the
indicators. The results showed that leaf length, leaf area, leaf moisture content and specific leaf area were greatest under
50% NR and the C contents of leaves were greatest under 100% NR. The N, P and K contents of leaves were higher than
those of stems, thick and fine roots under shade treatment. Over increasing shade, the K contents of all organs(except for
thick roots ) and leaf N/P kept increasing. The leaf and fine roots C/N and C/P were smaller than those of stems and thick
roots, while the stems N/P and N/K were smaller than those of leaves, thick and fine roots. Under shade treatment, the
growth of C. betacea was limited by N and P, but not by K. C. betacea seedlings adapted to light changes by changing
leaves N and P contenst, stems N contents and thick roots K contents. A 50% shade environment could be chosen for
outdoor cultivation, extension planting in the forest and for garden applications with proper N and P fertilizer.
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Table 1 Leaf characters of Cyphomandra betacea seedlings under different shade treatments

pOBL 4 /em tyi/em e F/em? fisf -5 18/ g T i /g
T1 (14.0940.69)b (10.0620.52)b (92.6348.31)b (0.350.03)b (2.6720.22)b
T2 (13.6940.50)b (10.310.45)b (90.4646.71)b (0.4820.06)b (2.7120.24)b
T3 (17.5140.56)a (13.0040.54)a (140.7149.45)a (0.5140.03)ab (4.1340.24)a
T4 (18.03+1.31)a (12.78+41.10)a (127.02424.48)ab (0.6820.12)a (5.2840.86)a

Lb T A K% L SIZ A (em? gt Her iR (g em?)

T1 (0.8740.01)a 1.4340.07 (273.16212.87)a (38.132.11)b
T2 (0.8320.01)b 1.3340.02 (203.87416.72)b (52.2643.63)a
T3 (0.8840.01)a 1.3640.05 (276.2546.52)a (36.420.84)b
T4 (0.8740.01)a 1.4640.07 (181.1847.41)b (56.5042.98)a

(RIS Bl [l — b AN ) /NE B FeR A BRI ) 22 57 A B 117 78 3 (P<0.05).
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Fig.1 C, N, Pand K contents of various organs of Cyphomandra betacea seedlings under different shade treatments
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Fig. 2 Chemometric ratios of C, N, P and K in various organs of Cyphomandra betacea seedlings under different shade treatments

34 WEMMDEMHAMRE CO NPV KEE
HIHE X M 534
FHOO AT ZE SR (K 3)R B, fif it . . I
e, ZE0 K SRERDE MG, S M
HRA P & S AR Y C L P i i UMEOG ;s Een

RGN H AR /N 14, T3, T4 AbBERI A
PRBELRT 160 T3 4LBEF, MBI K
RN R, ZEM R LN, I R AR A U
FLFE T2 AP AA40BFET, MR AR ey
INTF 20 AR AR H R FH R B i T B R
TE TLAFE N R s R S LUAE T2 A0 3R 5k,
25 MM, AUARPOBEE HAE T AP TERCR. AR
WERHANHEN, BT RL BT . A AR S L R
FL/NFZEFHIAR Y, TER R . U L8N
Tt AR R

1200

Bt 0Oz BHM D4

1000

800 |

i1z

600

400

200

0

35

30

25 |

20

FALl

15 |

10
05 |

0.0

ALY C SRR RFIEAE, S, 415 N
RO K S RE B0, HREKE
B 25 R P SR LUCHARRY K &t 2R
N SRR FEAASE; WS N P
HFRARA K S DU AIRAS N S5 25 B A
K, HMRC & REERHETNHL.



55 49 5 2 ) R PR R A A A AR A T R RS 187
1.0
£ * sk
* ok ok
*k ok sk
405
sk
2N
ZEKEE| ek ek sk
10
AR C &
HIHN
HUEL P ot ok *
HIH K i
-05
AR C Pl * * *
AN
2R P i * * *
R K i o % &
-1.0

senbgEet ob s 0ETRER
Rk 43 IR 0,05, 0.01 K- A,

MR R SR MR MR H

B3 WEMYNEER[REMC. N. Py KEESHAMREXE

Fig.3 Correlation between C, N, P and K contents of various organs and leaf traits in Cyphomandra betacea seedlings
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