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theoretical and practical guidance for its understory cultivation and landscape application. [ Method ] Three
shading treatments were set: 30%-35% transmittance (L1),45%-50% (1.2) , and 60%-70% (L3), along with
three planting densities: 10 cmx10 ecm (D1) , 12 emX12 e¢m (D2) , and 21 emx21 c¢m (D3). By analyzing
photosynthetic gas exchange parameters, chlorophyll fluorescence, chlorophyll content, osmotic adjustment
substances, antioxidant enzyme activities, and morphological indicators of Hosta veniricosa leaves, we
investigated the effects of shading, planting density, and their interaction on the growth and photosynthetic
adaptation of the plant. [Result] (1) In terms of physiological adaptability, H. ventricosa exhibited optimal
photosynthetic performance under moderate shading (L2, 45%-50% light transmittance) , with the net
photosynthetic rate reaching 5.55 pmol/(m?+s).It enhanced low—light adaptation and oxidative stress resistance by
increasing total chlorophyll content, reducing the chlorophyll a/b ratio (1.91-2.15) ,and activating the antioxidant
enzyme system (e. g., POD activity reached 388.4 U/g FW). (2) In cultivation mode, moderate density (D2)
combined with moderate shading (L.2) significantly improved water—use efficiency (up to 8.73 wmol/mmol) and
maximized biomass accumulation.(3) Two—factor analysis showed a significant interaction between shading and
density, with the combination of moderate shading and moderate density (L2+D2) most effectively promoting
the overall optimization of photosynthetic physiological function and morphological development.[ Conclusion |
The response of H. veniricosa to shading and planting density demonstrates clear physiological plasticity and
resource trade—off characteristics. The results indicate that the combination of moderate shading (1.2) and
moderate density (D2) (L2+D2) can effectively coordinate light distribution within the population, alleviate
photoinhibition, enhance antioxidant defense, and improve water—use efficiency. This represents a superior
cultivation configuration for achieving both high—quality individual growth and stable population yield. The
findings provide direct guidance for the scientific cultivation of H. ventricosa in understory economy , multi-layer
landscape construction, and ecological restoration in karst regions.
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Different lowercase letters indicate significant differences among planting densities under the same shading level (P<0.05).
Different uppercase letters indicate significant differences among shading levels under the same planting density (P<0.05).Error
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Fig.1 Response of photosynthetic gas exchange parameters in Hosta ventricosa leaves to planting density

under different light intensities
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FH(D3 f5eim ), L2 BB T B 2% PR (D1 fei) , TEE VRIS (D1 ) (£ 2) o g5 R, %
R (1L2) 5 A R I A5 B, 7 A 400 et A 58 ) 08 9 5 22 2 048 o i 1 ik (UG8 18 L2 S, vho 2%
JE L3 AR, Rk 55 A B P AR B AR B 00 T3 B 5 3 S AL e A4

F1 NEHERS T LI B A4 1ok 3 Fh i 25 B I R

Tab.1 Response of leaf growth traits in Hosfa ventricosa to planting density under different shading gradients

i A e /e H R ifem
Planting density Shade treatment Leaf length Leaf width Leaf number Height

D1 L1 8.91+2.08"™ 3.78+0.57" 8.33+1.52"™ 4.13£1.62%

L2 12.59+0.87* 6.87£1.96" 23.33+4.16" 19.73+1.05™

L3 7.31£1.31" 3.24+0.45" 7.33£1.15™ 8.37+£2.95"

D2 L1 10.76+0.80™ 4.94+0.24* 25.33£2.30"" 21.00+1.41*

L2 14.08+0.76* 8.13+1.10" 26.67+1.52" 22.83+6.89™"

L3 11.84+2.51" 6.76£0.22* 20.33+4.50™ 21.47£2.66"

D3 L1 10.69+1.21" 4.81+0.19* 34.67+4.72* 20.70£3.01*

L2 10.99+0.53* 6.44+1.82" 43.33+6.11" 21.97+1.42"%

L3 10.60+0.78" 6.34+0.34" 42.00+5.00™ 21.03+1.96™

ANT) /NG g AR T 1 R AN [ R R 2 5 1 28 57 .35 (P<0.05) , AN TR RS B /s AR TR R 285 B2 T A [)
HEFR SR 22 5 3 (P<0.05) .
Different lowercase letters indicate significant differences among planting densities under the same shading level (P<0.05).

Different uppercase letters indicate significant differences among shading levels under the same planting density (<0.05).
2.4 AEERTZEZM R SRR &I B IR AR X AR 25 B i M 15 5L Y 18 Kt 2 A

S PSR S AR b ] B AR AL T8 7% 1 AR I B -5 % AR BT A BT IR 0 BE SR 5 Z2 AR Db [
N o A TEARIA] S B R A AR DG , Rl 1O PR RE BT B 08 38 T S 2 L ) Y P TR BB
25 A

VA VERE & RS K 3 A FHRCR (WUE) 245 8 35 TEAHOE (P<0.01) (BT 6) , Ul W VA HmE i AR AR
SR IV ) Jo A A A K VA 3 BE T S A K 0 A PR B SRR R AE 2R S5 P R T Y
PURIE N T o PRSI R U 3 UM 56 (P<0.05) |, 57 AR B 7 18 BF s 2 B2 s I mT B A KR
BT or BE 4B i AP T ARE A I, PSR ) A= 1 -l A A B SR ™. WUE 5 4 3% e B
LM TR OE (P<0.01) , 2R BHA R 7K 23 R IR AR AR AR 0 2 38 35 &, P RE R DA N 7K 70 32 BR O
SR R AT R R DD (0 R DLRRARO G S 28 B #E K, WAL /K 73 2855 1 . WUE 5 S0D
POD T P 12 1 25 R 5C (P<0.05) , U WA TE K 73 1 AR B e O AL B b, BT S8 A Tl 28 8 A 16 A 2 JEE A X
BAR , W57 7K 23 e 28OR P 55 0 R ST R Z TR A B R 4 el P 0 g . P2 R i SR S 1R AR R B
A 1) B o) DB - A R SR SR R L I SR AR B EE UG (P<0.01) , BE R B sl v B BRI T, 56
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Tab.2 Response of Hosta ventricosa leaf biomass to planting density under different shading conditions

FhARL % Jir SRR B fif #/g Fresh weight T3/g Dry weight
Planting density Shade treatment Hb 13 o EB o[- EB i EB
D1 L1 4.61+1.60" 5.21+1.31" 0.74+0.25" 1.46+0.39"
L2 40.04+6.77" 52.42+6.51" 12.61+0.85* 24.81+1.37"
L3 2.72+0.58" 2.03+0.77" 0.46+0.28" 0.25+0.06"
D2 L1 25.99+4.85" 20.70+3.91"* 5.81+0.46" 6.92+0.81"
L2 33.51+5.60*" 38.98+3.43* 7.98+1.78*" 18.03+2.14"
L3 37.78+3.15" 43.28+2.28" 9.71+1.13" 19.00+3.75"
D3 L1 32.25+4.97™ 22.67+3.18% 7.12+1.41" 13.87+3.35™
1.2 32.34+6.57" 37.90+6.83" 8.04+1.78" 20.56+2.53"
L3 49.31+9.06* 93.80+4.62* 9.95+0.55™ 60.11+4.35"

AT/ NG B 7 A () T AN ) R A 2 B2 582 R A 22 53 {3 (P<0.05) , AN ) RS - B3R AR ] R AL 2 B2 T A [+
MR S g 22 53 B3 (P<0.05)
Different lowercase letters indicate significant differences among planting densities under the same shading level (P<0.05).

Different uppercase letters indicate significant differences among shading levels under the same planting density (P<0.05).
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Fig.6  Correlation analysis between photosynthetic parameters and physiological indicators in Hosta ventricosa leaves

under different light intensities and planting densities
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