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Effects of Short-term Warming on Species Diversity of Understory
Vegetation in Subtropical Evergreen Broad-leaved Forest

JI Ye'?, CHEN Shidong!?, XIONG Decheng'?, XU Chao!?, LIU Xiaofei'?, HE Zongming®,
YANG Zhijie!**
(1. School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China; 2. Fujian Sanming Forest Ecosystem National Observation and

Research Station, Sanming 365000, Fujian, China; 3. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In order to understand the impact of climate warming on species diversity of understory vegetation, the
effects of short-term 4-year warming (4 “C) on understory vegetation diversity in subtropical evergreen
broad-leaved natural forest were studied by means of soil warming. The results showed that short-term warming
had no significant effect on the species composition of understory vegetation (P>0.05). There were 77 common
species in understory vegetation, belonging to 38 families and 59 genera, including 65 species 53 genera and 37
families in warming plot and 63 species 52 genera and 36 families in control plot. Short-term warming increased
the coverage of trees by 22.61%, and decreased the coverage of herbs and shrubs by 4.97% and 21.75%,
respectively, and warming reduced the height of herbs, shrubs and trees by 21.64%, 3.37% and 5.59%,
respectively. The ranking of importance value of ferns in herbaceous plants decreased after warming, and the

importance value of trees increased (P>0.05). Although there was no significant difference in species diversity
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indexes after warming (P>0.05), they all decreased with warming. Therefore, the species composition of

understory vegetation was not sensitive to short-term warming, which decreased the importance value of ferns in

herbaceous plants and negatively affected the species diversity indexes. However, this response was not sensitive,

and it was predicted that long-term warming might lead to the succession of the whole community from

herbaceous to shrub and tree.

Key words: Understory vegetation; Species diversity; Soil warming; Subtropical forest
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PRI AL T 48 B = B R AE S R G0 E KB
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N, WK 250~500 m, JEHOEHGH RS R,
%Ji58.19.6 C, K E 1 700 mm, AXHEE 81%.
WEFEIX N R ZDAE A K B RSN 204y 2122,
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Fig. 1 Annual changes in temperature and moisture content of 0-10 cm soil
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BREHI R AR RGO EEE AT A
A K YR ) E A 1 HHE RO M 2R 1 4R UAE
Microsoft Excel 2016 525%; HEHH0 2 R T E07E
ARG i AL FE R AR A1 O B B Origin 9.1 b4
il WP 2 FE VTR AN [F) AL 3R () R R R 5
SPSS 19.0 RAFBEAT AL FEA ¢ K543 T 15 2

2 SR

2.1 SRR T YA IS

HEIERGS RERE MM R R i A A 38 B 59 J&
77, iR AR 37 B 53 J& 65 A, X R
36 Bl 52 J& 63 Ffo v T PREA K IR REFE b 1) L 55
BB, B =3 Rk NI HAER, ME=3
(1 )& & R 35 0 o 1 IERE AR B R D 96 R
(Rubiaceae) . 1% | (Lauraceae) . %5 <& 2 Bl (Myrsi-
naceae), 77 7 B AE HLE B EL 10.8%. 10.8%FH
8.1%. L& (Symplocos) NIEIAE LI AR, &
BERREHUS R 6.3%, HUCNAFE B llex), &
4.7%. R AR AR, P o e H Ll
e, 153 7.9%, HCHHFEFL IR Theaceae).
LR, A 6.4%. 4.8%F1 4.8%. B JEA
X7 & M JE (Elaeocarpus) 1 & (Machilus),
PR 4.8% 0 385 LRI HERE M AT R} g o
B RN EKEFR, HEASTFRE.
2.2 SRR T A R A K REY) E B E

HHEE 1 AL, SR FA B R AR 2 T B
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P, SEARMITAR KL ETHES . B 5 A
M BRI EEAA PR IR, 1085 B (Woodwardia
Jjaponica) T WX HEFE A 1) 28 4 7 (R ZE IR EUN
4.369, T[A)FEZIGERFERFEE 11 £2(2.458), F
FRIE S N 43.74%; B 8546 3% (Lindsaea orbiculata,
324 WX HEREHL O 2E 7 AL 250 9 £2(2.917), F
PR B2 N 10.19%; B AKEY) 111 Z2(Alpinia chinensis)
FE R IR REFE I h AT A TR A, 39 S A
HEZE BT 5.48%. MEARH) B ZE KR LB BT
A, ML (Ardisia lindleyana) 5 5 K E B 2,
TN FRAEHL 26 3 A7(4.610) FF G IR A i 26
2 f37(7.140), EEAE LT} 54.88%; MIKERIEE T-(Embelia
rudis) R 5 BB E 1.41%. TR E B KK

1 SGIRA TR A A 1) 2

Table 1 Importance values of plants in warming and control plots

W FTHEaS. iR EHEMEARZE T (Litsea greenma-
niana) B EE B N T 22.22%, {BLEFEH A4 R
%6 3 457 LU Symplocos caudata) EEAG 7T 3.82%;
Fe LGS, lancifolia) WSS REFEHBIF 2 11 £2(2.159)
ThE SR REH ) 5 6 31.(3.589), FHEAE LT 66.23%.

B, TRARFEARMR AL LT, B
AT KARTE R %, X R UIEIR AR F A
IAEAT, OB A R RIS .
2.3 BN A F A SRR IR

XA LG, B RA, AT AL = 2 I
b, (EBRIAREE M Z R P>0.05); RN
B, BEARFITERIIBR .. 55 R A MR
WE(P>0.05). 3R TEA T BEHIIN 22.61%, (HEAFIRE

AR 2

MR MXTZEE AR HEE

ﬁii Szﬁei?es Relative Rel?tive Relative Relative Importance L?;eﬁog;in
coverage height abundance  frequency value
X REFEHL Control plot
1 813 Alpinia chinensis 50.580 2.036 26.513 9.912 22.260 LA Herb
4 W B Woodwardia japonica 3.190 0.687 8.092 5.507 4.369 A Herb
7 A4k Lindsaea orbiculata 0.486 0.422 7.237 4.846 3.248 WA Herb
9 R Lophatherum gracile 0.605 0.596 5.526 3.084 2.453 BA Herb
20 ZIEICRHE Tetrastigma hemsleyanum 0.572 2339 0.658 1.762 1.333 A Herb
23 WIS Gahnia tristis 0.119 0.279 2.895 1.542 1.209 B Herb
3 Wit Ardisia lindleyana 1.289 0.787 10.197 6.167 4.610 JEAR Shrub
6 WKL T Embelia rudis 1.580 0.732 4.934 6.388 3.408 JER Shrub
8 EEEEBE Calamus thysanolepis 4.499 1.703 1.776 3.744 2.931 H#EA Shrub
10 F5 % Diplospora dubia 2328 3.805 0.855 2423 2353 H#EA Shrub
13 W5 t3K# Smilax lanceifolia var. opaca 1.325 1.224 1.711 3.524 1.946 HEA Shrub
14 TR T Millettia dielsiana 0.755 1.175 2.368 2.863 1.790 #EAK Shrub
16 K44t Mussaenda pubescens 0.463 0.838 2.303 3.084 1.672 #EA Shrub
17 YW Sarcandra glabra 0.343 0.889 3.421 1.762 1.604 #EAK Shrub
19 AT A% Antidesma japonicum 0.680 2254 0.724 1.982 1.410 #EA Shrub
21 WEATH llex dasyphylla 0.134 4771 0.066 0.220 1.298 #EAK Shrub
26 W& Clausena excavata 0.441 2.694 0.395 0.881 1.103 #EA Shrub
28 77 Bambusoideae 0.530 2414 0.395 0.441 0.945 H#EA Shrub
30 HH Syzygium buxifolium 0.196 1.095 0.461 1.542 0.823 WEA Shrub
2 TR ARZET Litsea greenmaniana 10.660 4.156 4.605 5.947 6.342 FFAR Tree
5 WWB Symplocos caudata 6.706 2.855 2.105 3.084 3.688 TR Tree
11 eI S, lancifolia 2.949 1.991 1.053 2.643 2.159 FFAK Tree
12 WITEIENE Machilus pauhoi 0.667 7.578 0.066 0.220 2.133 TrA Tree
15 WG M. grijsii 1.300 3.097 0.658 1.762 1.704 TrA Tree
18 AT Schima superba 1.126 2.368 0.855 1.982 1.583 e Tree
22 FMHW Lindera communis 1.197 2.208 0.461 1.101 1.242 FeA Tree
24 HAKLYE Elaeocarpus japonicus 0.298 4.126 0.066 0.220 1.178 FFAR Tree
25 Fkk Lithocarpus glaber 0.336 0.954 1.184 1.982 1.114 FFAR Tree
27 EFIEE Cinnamomum austrosinense 0.136 3.649 0.066 0.220 1.018 TFAK Tree
29 M Castanopsis fargesii 0.234 0.923 0.658 1.762 0.894 TrAK Tree
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H4 W AHXS %%F%{ *EX‘J‘T%"J?Z *EX‘J‘%"J?Z *EX‘J‘*/@?{ HEE He e
Rank Species Relative Relgtlve Relative Relative Importance Life form
coverage height abundance  frequency value
iR HL Warming plot
1 11113 Alpinia chinensis 51.053 1.954 30.037 10.87 23.479 B Herb
9 A ¥ U6HR Lindsaea orbiculata 0.486 0.400 5.710 5.072 2917 TR Herb
11 WE B Woodwardia japonica 2.363 0.753 2.368 4.348 2.458 K Herb
16 WA Lophatherum gracile 0.299 0.611 2.553 2.899 1.590 A Herb
25 W3 Liparis nervosa 0.061 0.106 2.693 0.725 0.896 HA Herb
2 WLt Ardisia lindleyana 2.166 0.900 18.245 7.246 7.140 HEA Shrub
7 W MKER BT Embelia rudis 1.230 0.792 6.732 5.072 3.456 HEA Shrub
10 H1H5LE Diplospora dubia 2.266 3.856 0.836 3.140 2.524 HEA Shrub
13 B Calamus thysanolepis 2.864 1914 0.836 3.382 2.249 HEA Shrub
14 JREGAK Fissistigma oldhamii 0.364 6.256 0.093 0.483 1.799 #EA Shrub
15 LR GRE Millettia dielsiana 0.523 1347 1.764 3.14 1.694 HEA Shrub
17 WBLT lex dasyphylla 0.432 5.640 0.046 0.242 1.590 WEA Shrub
18 B SRR Trea omeiensis 0.228 5.499 0.093 0.483 1.576 A Shrub
19 WG (3K % Smilax lanceifolia var. opaca 0.381 0.802 0.882 3.140 1.301 HEA Shrub
20 EMEAE Mussaenda Pubescens 0.263 0.878 0.882 3.140 1.291 H#EA Shrub
21 FBAT llex pubescens 0.646 1.815 0.418 1.691 1.142 HEA Shrub
22 LY Sarcandra glabra 0.228 1.296 1.207 1.208 0.985 HEA Shrub
23 MUTHHAEA Eurya japonica var. nitida 0.275 3.278 0.046 0.242 0.960 HEA Shrub
24 ks Syzygium buxifolium 0.283 2.555 0.232 0.725 0.949 #EAK Shrub
27 \W¥E R Clausena excavata 0.192 2.679 0.093 0.483 0.862 #EAK Shrub
28 S Morinda umbellata 0.027 0.342 1114 1.932 0.854 A Shrub
29 FEAEME N Heteropanax brevipedicellatus 0.421 1.381 0.325 1.208 0.833 H#EA Shrub
3 R RFEET Litsea greenmaniana 7.340 3.680 3.157 5.556 4.933 T Tree
4 HEY Symplocos laurina 4933 2.527 9.424 2.657 4.885 FFK Tree
5 WL S. caudata 4913 3.002 2.089 5314 3.829 FFA Tree
6 Sl S. lancifolia 6.282 5.297 0.604 2.174 3.589 J¥A Tree
8 Afii Schima superba 4.637 4.181 0.882 3.140 3.210 TR Tree
12 WHLIEE Machilus grijsii 2.699 3.291 0.789 2.657 2359 FRA Tree
26 EMW Lindera communis 0.062 0.403 1.346 1.691 0.875 FeAK Tree
30 WL H AR ZETF Neolitsea aurata var. chekiangensis 0.299 2.036 0.325 0.483 0.786 FFA Tree
I H LS HIBEAC 4.97%H 21.75%. BA . HEA ZE R AT 18
FITw A 5 B 23 30 AR 21.64% 3.37%F1 5.59%
(E 2). 3.1 BRI ER DR LSRR KR
2.4 AR AEARA A 2 B A 0T IR R T L FERIRAREY T, FEBEE b — Sy A %)

HAEAEHUAE DY) ] Shannon $8%1. Simpson FEEUA!
Pielou Fi [t 5 i 35 5 38 el e 35 (&1 3), AHELIEAR
AITRAR,  FEAKE D) & F8 0 7E BG IR AL P T PR RS o
Ko FHEEXTHE, G FEIF AR Shannon-Wiener i
%4\ Simpson 15 FOF1 35 5] BEHR 055 0 BEAIK 11.48%.
9.35%%1 12.03%: T #E A FN EA 53 7 FEAIC 18.88%.
16.43%-. 15.68%K1 24.79%. 21.04%-. 10.06%, 1H
PRIk B3 2 5(P>0.05), £ IR BA BT
TP Z FEE TR EU &S, SR 2 A A
T SRR, E AR R R R 2 R T

T T U, PRI A] Re iR A E sE 4, AL
PR I8 2H SR AR LR Y, AR e g SRR B, 1SR
Jael 2 EEE AR HESS 1 A, EEE EF 5.48%;
L PF K REREHB IR 5 3 46, T2 3 A 1) 5

24, EEAE BT 54.88%; HERIARZE FIERGIR AL
AT 3 A I EEE BTt T 3.82%, X4k
Vb ) BB AR IR R FEE AT, UE B IR T A 2
ARIX LY FR R A HAL, X TR S AV FIEREE
)RR E A R0 Ma S5 BUFE 5 5 S5 v FE HHh
R R, LU H 5 (Stipa aliena) 78R 2 SR

(Typhonium austro-tibeticum)~ E4l7E 5. (Kobresia
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HEF ), MRRFAYF[REACE 5 (Stipa brevi-
flora) HRIKEAE(Convolvulus ammannii)~ A Hh ik
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