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Abstract; In this study, the 2-year-old seedlings of Calamus tetradactylus were selected as the research ob-
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ject. Through the control experiment, we set four light intensity gradients—S0 (control, full light), S1
(75% to 80% full light), S2 (45% to 50% full light), and S3 (20% to 25% full light), and three water
gradients-WO (control, RSWC 85%), W1 (moderate drought, RSWC 55%), W2 (severe drought, RSWC
25%), on a regular basis to determine seedling growth characteristics (plant height, ground diameter, leaf
number), photosynthetic capacity [ net photosynthetic rate (P,), transpiration rate (T,), intercellular
CO, concentration (C;), stomatal conductance (G,)] and absorptive capacity (root, stem and leaf bio-
mass) , and path analysis using structural equation model, to explore the pathway of light and water on the
growth characteristics of C. tetradactylus seedlings, and to provide theoretical support for seedling culti-
vation and resource restoration. The results show that: (1) with the decrease of light intensities, the
growth characteristics, absorption capacity and photosynthetic capacity of seedlings showed a consistent
change trend, increased firstly and then decreased. (2) With the decrease of soil water content, the growth
characteristics, stem and leaf biomass of seedlings decreased gradually, while the ratio of root and root
crown increased firstly and then decreased. In terms of photosynthetic capacity, P,, C; and T, were signifi-
cantly reduced by 23. 65%, 20. 61% and 25. 40% compared to the control group (P <C 0. 05). G, and
WUE were increased but not significantly different from the control group (P > 0. 05), and L, was signifi-
cantly increased by 170. 00% compared to the control group (P < 0. 05). (3) Structural equation model
analysis showed that light could affect the photosynthetic capacity of seedling leaves and water could affect
the growth characteristics of seedlings by affecting the root biomass. This study shows that SEM model
can effectively analyze the environmental factors that affect the growth of C. tetradactylus seedlings, and
quantitatively explain the path process affected by environmental factors. Light and water transfer influ-
ence on growth characteristics through photosynthetic capacity and absorption capacity, and the influence
of light factor is greater than that of water factor, with path coefficients of 0. 89 and 0. 56, respectively.
During the cultivation of C. retradactylus seedlings, the standard factor load of ground diameter was
0. 85, which could effectively reflect the growth characteristics of C. tetradactylus seedlings. The seed-
lings grew best under moderate shade (45% —50%) plus normal water supply (RSWC 85%).

Key words: Calamus tetradactylus; growth characteristic; light; water; structural equation model; pathanalysis
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S0. Control, Full Light; S1.75% —80% Full Light; S2.45% —
50% Full Light; S3. 20% —25% Full Light; W0. Control,
RSWC 85%; W1. Moderate drought, RSWC55% ; W2. Severe
drought, RSWC25% ; Values with the different capital letters are
significantly different at 0. 05 level among different light treatments
at the same water condition; Values with the different lowercase
letters are significantly different at 0. 05 level among different water
treatments at the same light condition. The same as below
Fig. 1 Effects of light and water on growth indexes of

C. tetradactylus seedlings
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Fig. 2 Effects of light and water on biomass of

C. tetradactylus seedlings

YR AER . TR E TR AR R

Wy i FOARL 5 L s /D 4 . W2S3 kb 3 (T 5

X 20 % ~25 Y0 658) T AR (25 0 R AE W) i AR O L

A3 WOoS0 & s 2 77, 71% .54, 67 % .43.75% .

63. 04 % Fi1 58.82% .

2.3 RBEREFHABRSEMTHRXEGEINEIE
SRR K A X S B RO S S ECE B



141

WRAR 27 L S - O BECRI K 23 %o 8 00 7 A I RR A 15 T 5 4 6 R T 5T

99

S (R 1), K& PR, AL R P
G T, L, 1 WUE 3% 81 5638 I 5 B IR 34
£ WO K425 7,81 Ab#E P, .G, . T..L. f1 WUE
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25.40% (P<<0.05) .G, fl WUE J}5,H5 Wo % 5
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0.05); W2 &b Bt K P, .G..C; F1 T, 433l b WO [
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Tablel Effect of different light and water treatments on photosynthetic parameters of C. tetradactylus seedlings
Ao, IK 5 K6 SRR JE Light gradient
i 5 Water
Index gradient S0(100%) S1(75% ~80%) S2(45%~50%) S3(20%~25%)
Wwo 1.4840.19Ba 3.36+£0.24Aa 3.52+0.32Aa 0.86+0.07Ca
IS
At 114 - Wi 1.13-£0. 05Bab 2.9840.52Aa 2.5240. 25Ab 1.03-+0. 15Ba
P./(pmol - s D)
w2 0.75%+0. 14Bb 0.58+0. 14Bb 1.214+0.02Ac 0.33%£0.01Bb
Wwo 0.07+0. 04Ba 0.15+0.07Aa 0.18+0.01Aa 0.08+0.01Ba
G./ WH‘E”; . W1 0.08%0. 05BCa 0.1140. 06 ABa 0.1440.03Aa 0.06%0.01Ca
(mmol esTh
w2 0.047+0.05Aa 0.0340.03Ab 0.0540.00Ab 0.027+0.03Aa
Wwo 359. 27415, 33Aa 337.36428.54Aa 268.24+9. 45Ba 338.40+11.29Aa
Jfg il CO, ¥ - -
| 1 W1 285.454+13. 15Ab 300. 14430. 25Ab 211.90+429. 46Bb 264, 88+8. 24 ABb
Ci/(pmol » mol™ 1)
w2 260.32413.15Ab 296.40430. 27Ab 182.2946. 39Bb 145.284+21. 67Bc
wWo 1.2640.13Ba 2.05+0.42Aa 2.73£0.17Aa 0.68=+0.05Bb
ﬁﬁ%&% 4 w1 0. 94-+0. 08Bb 1.1640. 65Bb 1.9340. 16Ab 1.1440. 26Ba
T./(mmol » m~% « s 1)
w2 0.4040. 05ABc 0.7240.08Ac 0.4840.05ABc 0.3540.17Bb
Wo 0.10 +0.01Bb 0.16=+0.02Bb 0.33+0.01Ab 0.15+0. 02Bc
= .
\.?U]ﬂi%“ﬁ w1 0.29 +0.01Ba 0.25%+0. 02Ba 0.47+0.07Aa 0.34=+0.05ABb
W2 +0.05Ba 0.2640.03Ba 0.54740.06Aa 0.6440.11Aa
Wwo 1.1740. 16Bb 1.64+0.31Ab 1.294+0. 11ABb 1.2640. 12ABb
A R
Ko RIHACRE w1 1.2140. 08Bb 2.57+0. 18Aa 1.31+0. 09Bb 2.21+0.07Aa
WUE/(mmol * mol™!)
w2 1.8840.13Aa 0.8140. 06Bc 2.5240.31Aa 0.9440. 08Bc

T AN R RS 588 327 A TR K G 2% 1 45 16 B A B 22 i Y 22 53 W 2 (P<<0. 05)

F(P<<0.05), FH

TR /NG 5 B 2 7 R TR Ol B 2% R T 4% K 23 A B ] Y 2% e

Note: Values with the different capital letters are significantly different at 0. 05 level among different light treatments at the same water
condition; Values with the different lowercase letters are significantly different at 0. 05 level among different water treatments at the same light

condition. The same as below
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GZ. Tllumination; SF. Moisture; HJYZ. Environmental Factors; GHNL. Photosynthetic capacity; JGHSL. Net photosynthetic rate;

QKDD. Stomatal conductance; BJND. Intercellular CO; concentration; ZTSL. Transpiration rate; XSNL. Absorptive capacity;
GSWL. Root biomass; YSWL. Leaf biomass; SZTX. Growth characteristics; ZG. Plant height;DJ. Ground diameter;

YPS. Number of leaves; (0. Latent variable; []. Observed variable; —. Path relationship;

el —ell. Measurement error; el2—el4. Structural residuals. The same as below

Fig. 3

Unstandardized estimates of environmental factors affecting the growth of C. tetradactylus seedlings
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Fig. 4

Standardized estimates of environmental factors affecting the growth of C. tetradactylus seedlings

*2 REPEE
Table 2 Model fit

Model UM Tt {1 h e R I . .
o NPAR CMIN DF CMIN/DF
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