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Interaction effects of tree age and site conditions on understory diversity in poplar plantations
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(1. College of Life Sciences and Food Engineering (College of Agriculture), Huai'an University, Huai'an 223003, China; 2. Jiangsu
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Province, Huai'an 223934, China)

Abstract: [Objective] To reveal the distribution characteristics and influencing factors of understory vegetation
diversity under different stand ages and site conditions, this study investigated the understory vegetation of poplar
plantations of varying stand ages in the hilly region of southern Jiangsu Province, the coastal mudflats, and the allu-
vial plain area of northern Jiangsu Province. [Method] By combining one-way ANOVA, two-way ANOVA, and
principal component analysis, the effects of site conditions and stand age on the diversity characteristics of understo-
ry vegetation in poplar plantations and their correlations with soil physical and chemical properties were explored.
[Result] (1) At the middle-aged forest stage, the Shannon-Wiener and Margalef indices of the herb layer in the allu-
vial plain area of northern Jiangsu Province were significantly higher than those in the hilly region of southern
Jiangsu Province (P<0.05). (2) At the near-mature forest stage, the Shannon-Wiener and Margalef indices of the
shrub layer in the hilly region of southern Jiangsu Province were significantly higher than those in the alluvial plain
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area of northern Jiangsu Province (P<0.05) and those in the coastal mudflats (P<0.01). The two-way ANOVA
showed that the interaction between site conditions and stand age had a significant impact on the Shannon-Wiener
and Simpson indices of the understory shrubs (P<0.05). (3) The Shannon-Wiener index, Simpson index, Margalef
index and Pielou's evenness index of the shrub layer in the understory of poplar plantations were significantly posi-
tively correlated with soil organic carbon (SOC) and total nitrogen (TN) content. Comprehensive analysis showed
that the diversity of the shrub layer in the coastal mudflats and the alluvial plain area of northern Jiangsu Province
was relatively low, and it was mainly affected by factors such as SOC and TN.[Conclusion] This study clarified the
distribution characteristics and influencing factors of understory vegetation diversity under the canopy of poplar
plantations in different site conditions in Jiangsu Province, which provides a theoretical basis for formulating differ-
entiated management measures for poplar plantations at the regional level, and for enhancing the diversity of the un-

derstory vegetation to improve the productivity of poplar plantations.
Keywords: Jiangsu Province; poplar plantations; different site conditions; vegetation diversity; physical and

chemical properties of soil
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Table 1  Soil factors of the survey sample plots
é}%z W pHH  TKAgke') TNAgkg') SOC/gke™)
NICM YY 6.58+0.01 42.07+5.31 0.43£0.07 1.55+0.41

YH 7.60+0.51 14.75+1.86 0.71+0.06  3.66+0.50

YN 7.55+0.54 11.13£0.53 0.52+0.01 3.17+0.59
SIHR YY 7.06+0.62 12.17+1.55 0.80+0.14  5.32+0.83

YH 6.41+0.19 10.85£1.03 0.90+0.08  6.40+0.67

YN 4.99+0.36 6.05+0.15 0.72+£0.04  5.43+0.21
NJAP YY 8.65+0.01 13.58+0.13 0.36+0.12  1.72+0.02

YH 8.34+0.08 13.88+0.35 0.48+0.07  2.80+0.38

YN 8.54+0.01 11.1340.53 0.5240.01  2.50+0.06

VE: YY, SRR YH, FEAK; YN, IE#EGK; NICM,
WSIFMES X STHR, FRmd FEf& 1L X ; NJAP, b3z FRIX.
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Table 2 Basic overview of the survey sample plots
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CELHE 3804, 862, WUFH 1 5

NICM  th#sFH b+

NJAP v+t

5 YY 3 0.04 1092 9.88 0.70 I
8 YH 3 0.04 16.98 14.02 0.86
15 YN 4 0.04 23.01 17.88 0.81
5 YY 3 0.05 12.16 14.82 0.55
8§ YH 3 0.05 1836 16.27 0.59
12 YN 4 0.07 2149 16.68 0.73
4 YY 4 0.04 11.96 10.62 0.60
9 YH 3 0.05 17.18 1890 0.63
15 YN 3 0.03  30.14 2621 0.69

E: YY, 4R YH, HEEAR; YN, AR NICM, JEMERIX; SIHR, 73 BgilX; NJAP, #rdb#Ez-FJEIX.
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Table 3 Composition of forest understory species under different site conditions

N TR HAE —

IS W Am RE AR B% A% RE A% B
NICM 6 5 5 7 26 19 53 72 79
SJHR 35 20 57 73 32 20 49 55 128
NJAP 9 10 6 10 25 17 48 61 71

T RPEENAFERALEA . NICM, IR STHR, JRRI L ILX; NJAP, SRtz 1R,

19.00%

-} # € Solidago decurrens

/N K% Erigeron canadensis

Bt F-Cyperus rotundus

TN FENT Microstegium vimineum |

15.82%

772 Bromus japonicus |

"4 Achyranthes bidentata

1, J% Digitaria sanguinalis 1

12.64%

{5 Humulus scandens 4

22K Schizopepon bryoniifolius

o

[i&) % 5% & B Dryopteris championii

B4R Justicia procumbens A

9.46%

#kJusticia procumbens

A0 JE 5 Preridium aquilinum var. latiusculum A

YLAE 3t Schnabelia nepetifolia A

6.28%

10144 8% 55 18 Microlepia marginata 4

{412 Imperata cylindrica
S Leonurus japonicus

LTI IITTI]LT

3.10%

NICM

SJHR NJAP

1] 2% DX i X AR R AL AT R s AT M S B R BB R R I XN A . NICML, i1

MEAIX; SIHR, 73R EERZILIX: NJAP, 7db3iz FEX.

1 HMTEARRREMHERERE

Figure 1
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Heat map of the importance values of dominant species in the herbaceous layer under the forest
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Figure 2 Heat map of the importance values of dominant species in the shrub layer under the forest
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Figure 3  Effects of tree age and site conditions on the plant diversity of the herb layer beneath poplar plantations
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Table 4 Species diversity index of the understory shrub layer
. SJHR NJCM NJAP

IR YY YH YN YY YH YN YY YH YN
Shannon-Wiener 6% 0.77£0.182 0.71£0.0782 1.2740.09420.00420.72 2-0.1843 0.62 £ 0.1740.0042 0.39 4-0.1243 0.22 £ 0.124°

Simpson FE%¢ 0.43+0.068 0.3440.05820.64+0.04420.00420.42 +0.1042 0.39+0.10420.0042 0.24 +0.0742 0.14 £ 0.0942

WS e EL 0.6410.044820.57+0.0632 0.79 4 0.05420.0042 0.73 +0.0842 0.85 = 0.0642 0.0042 0.73 +0.0742 0.78 = 0.1342

Margalef $5% 0.87£0.1782 0.8540.1282 1.41 +0.12420.00420.83 £0.19420.52 +0.1440.0042 0.69 +0.2142 0.41 +0.254b

W ANEIRE PR RE— T H & FAREMBANZ R EZE (P<0.05); NEVNEFREREREI—HES T A &AM E R
BE (P<0.05). YY. 4hdbk: YH. P8k, YN. JEWK; SIHR. Z5Eg LK NICM. WSEMEsX: NIAP. 7tz FEIX .

2.3 AT TERSHFMEEH Shannon-Wiener fi& 40 2% T4 AL 2k (P
PRUS 5L SR A B B R N AR R R <0.05), ANFESZH & T, 75 db iz P JE X
KEMDZ IR S ER LK PRI Shannon-Wiener $5E R & T7rm R ILX (P<



578 G

[ A N -

2026 F
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WA TFEEEEZER (P>0.05), WE 3 (b);
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Figure 4 Diversity of plant species in artificial poplar forests
and principal component analysis of soil physical
and chemical properties
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Table 5 Effects of site and forest age on understory vegetation diversity

T H ZH MRk /a S A RS X 37 Hh 2%
PEKJZ Shannon-Wiener 158 %5 P 0.281 <0.010 <0.050
WEAJZ Simpson 53¢ P 0.378 <0.010 <0.050
HERZ L ETREL P 0.181 0.310 0.563
WEARJZ Margalef 3= 5 B % P 0.311 <0.010 0.073
A Z Shannon-Wiener $531 P 0.509 0.640 0.067
FiAZ Simpson TH3L P 0.749 0.185 0.137
LN P 0.205 <0.010 0.366
FiAE Margalef £ 5 FEHR % P 0.059 0.685 0.076
2.5 ISR ZERFNIRES IR T AR 2 AE M R0 3 e

H1%% 5 TN, SEHBIE AT 2R AIBRES AR T e
ZHMEAA RER . EERET, RENERE
1 Margalef £ & JEFRE 2 Ab, SEHWZEA DA R ST 4%
1 5 AR & 22 5 AE %) Shannon-Wiener i £ Al
Simpson & HIAWEFE M (P<0.01); {EHEA
JEH, LML 2R 5 ARSI A2 BLAE XS Shannon-
Wiener #5841, Simpson 8541, Margalef F='& 5%\
B SRR BN T R E R (P>0.05).

3.1 WTEHER

Vb 2H AR S BB VR 5 AR AL TR DG B R AR5
AW AR, 75 R B L X AR AR T R R e 2
i 3 PO AR SRR 46.04%. 3 T2k
MR AR T MR X AR Z DL R
ARABIGERNA A F e R 1 X A E LA R
RAERCRE, EAZLERE SR vE, PR
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