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Effects of fertilization on resource allocation of two exotic plants of Salvia

ZHANG Yanting'?, FANG Xiao'?, GUO Rong'”’,
ZENG Shengqi'””, YAN Xiaohui' , HU Shijun®*"
(1 Key Laboratory of Forest Disaster Early Warning and Control of Yunnan Province. Southwest Forestry University, Kunming
650224, China; 2 Key Laboratory of Biodiversity Conservation of the State Forestry and Grassland Administration, Southwest

Forestry University, Kunming 650224, China)

Abstract [ Objective] Comparison of resource allocation strategies in terms of growth, reproduction and
defense under different nutrient conditions between two exotic plants of the Salvia tiliifolia and Salvia
splendens, to understand the invasion mechanism of S. tilii folia. [ Methods] By pot experiments, two
exotic plants of Salvia were chosen as experimental materials. Three nutrient gradients [ control (0 g),
low fertilizer (2 g), and high fertilizer (4 g)] were established. Indexes of growth, reproduction, physical
defense, chemical defense, and content of nutrient substances were measured. [ Results] (1) The biomass.
nutrient content, and chemical defense capability of flowers in both species followed the order: High ferti-

lization > low fertilization > control, while the physical and chemical defense capabilities of leaves fol-
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lowed the opposite order: Control > low fertilization >> high fertilization. (2) Under the same condition,
S. tiliifolia exhibited higher plant height, leaf number, flower number, and total biomass compared to
S. splendens ., allocating 43% —52% of its total biomass to sexual reproduction. The physical and chemi-
cal defense indices of leaves were also higher in S. rilii folia than in S. splendens, but the chemical de-
fense indices of flowers and nutrient content were lower. The leaf of S. tilii folia showed higher content
of chemical defense substances than flower, and the S. splendens was the opposite. [ Conclusion ] Under
conditions of abundant resources, both species reduce investment in leaf defense and increase investment in

growth and reproduction. S. t¢ilii folia focuses on leaf defense, while S. splendens focuses on flower de-

fense.
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B2 1 AT ZEARIE AL B 45 1 F L i U B
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AbFRASPETR S BR 2 iR A YRR A E R I SR Y
s O HRAS A B35 Ah L R 45 AR ) R S AR 2
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49 S e Ak P v AR AR AR B 2 0 B R AR . 7R A
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Table 1 Growth and reproduction indexes of two plants under different fertilization treatments
R = 5 % L5 - fif
il
b#)%ﬁl X T ﬂ\tﬂ: ¢ Plant height Number of Number of Leaf fresh
pecies reatmen /em leaves flowers weight/g
X # Control 56.3841.59a 93.40417.77b 566.40467.97c 0.28+0.13c
L = =1
i‘:&nzlilgiﬁi‘%;; fRIE Low fertilization 64,6644, 84a 168.80+31. 66b 1585, 604315. 31b 1.8440.40b
=B High fertilization 69.12E6. 44a 450. 00£29. 46a 2860. 604405. 16a 4.9040. 61a
X # Control 20.60+1.02b 32.0045. 69¢ 8.40+1.33b 0.6140.07c
—HZ
S e . fEHE Low fertilization 23.90=£1. 08ab 57.0048.95b 47.40417.51ab 5.78+1.31b
S. splendens
= High fertilization 25.78+1.43a 131.60+8.98a 54.20+17.00a 11.53+1. 16a
L A AT H E R A YR
Slmefjles 'I‘re%\tlr%ent Leaf dry Flower dry Stem dry Root dry Total
opecies weight/g weight/g weight/g weight/g biomass/g
X # Control 0.11-£0. 05¢ 0.79-+0.10b 0.72+0.09b 0.23+0.02a 1.8540. 24b
JL B M
f‘”)ﬁ;%;; IR Low fertilization 0.57+0.13b 1.97£0.47b 1.53%0. 44ab 0.310.08a 4.38%+1.10b
=B High fertilization 1.48+0. 16a 4.1940. 81a 1.83+0. 36a 0.4340.09a 7.93+1.38a
X # Control 0.112£0.01b 0.130.04b 0.30=£0.10b 0.39-£0. 10a 0.9240. 21b
thy
S HL . MEAE Low fertilization 1.35+0. 36a 0.35+0.11ab 0.6440.12ab 0.4240. 10a 2.984+0.53a
S. splendens
=B High fertilization 2.0740.37a 0.6540. 21a 0.8740. 16a 0.6140.19a 4.2040. 83a

T AN /ING 5 8 37 [ — A8 A (7] Ak B i) 22 55 5 25 (P <20, 05)

NI .

Note: Different lowercase letters indicate significant differences of the same plant between different treatments (P<C0. 05). The same as

below.
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Fig. 1 Leaf dry matter content of S. tiliifolia and

S. splendens under different fertilization treatments
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Table 2 Chemical defense indexes of two plants under different fertilization treatments
At S 0
Yy Fp Qb P Total phenolic content/(pg/g) Flavonoid content/(pg/g) Tannin content/(mg/g)
Species Treatment
M Leaf £ Flower M Leaf £ Flower M Leaf £ Flower
amilst
(T(X){ll{;ol 13787.824794.09a 6426. 474512, 30a 2815.604189. 19a 681.18+80. 60b 2.6240.49a 1.1540. 20b
. A
FT‘T:" 1 Low 11712.18+3 583. 27a 6981.09+608. 71a 2552, 464 364. 90a 752.60+86.85ab  2.53740.18a 1.58+0. 15ab
WBE  fertilization
S. tilii folia
=
High 7002.1041710. 93a 7619.75+635. 43a 2457.224113.51a 960.19+£78. 32a 2.24740.19a 1.69+0. 12a
fertilization
i IR
Cijr—llt\\r\ol 9943, 2842 141. 33a 10014, 71£3032. 80a 1628. 354380. 70a 1465. 40500, 11a 1.38+0.11b 32.804+21. 63a
A
- ar Low 6695. 384 1061. 48a 13084. 731729. 86a 880.584-180. 14a 2066.594311. 64a 1.4140. 25b 46. 65112, 64a
S. splendens fertilization
e JIE
High 5913. 874422, 44a 16493. 7043927, 66a 852.31492. 7% 2650.674768.13a  2.62£0.24a 73.06+£3.90a

fertilization

2.4 BHRBREEM—RAERMREREZL

1% 3 AL, S0 IRAH LG, — B 0 iy i el iR
F AR R DA ERAC AL B PF R 535 4 5 (P <20. 05) . 4Bt
I B RE I RIAE A B TR Y 0 7 e AL A B AR 1R R

FHE(P<C0.05), 2 FEYI 008 F= Y oS 24 &
HEAR B 5y AR AC AL BRI 2, % AR, 2 R AL A4 4E
FLEVERE S i L AP AR, R R AR
HECH FRURE R A8 SR B o e — AR 4L IR

®3 AREELET 2HEYHEFWRIER

Table 3 Nutrient indexes of two plants under different fertilization treatments mg/g
Wi i 50 WA £ v TR
Species Treatment Leaf soluble protein Leaf soluble sugar Flower soluble sugar
X #8 Control 2.31+0.18b 86.92+7.18b 24.64+2.82b
S
ffxﬂffﬂgi {KAE Low fertilization 2.42-+0.10b 101.1244. 76ab 29.2742.60b
S. tiliifolia
# B High fertilization 3.17=+0.27a 114.744+6.69a 37.42+2. 26a
X B8 Control 3.50+0.09b 107.91£3.42a 34.9949. 23a
#EE?T . fGIE Low fertilization 4.0740. 24a 122.024+12.79a 47.31+2.91a
S. splendens
F R High fertilization 4.33740.09a 130.54+13. 24a 51.6248.87a
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