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The growth of herbs under the forest in closure and control sample plots
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Fig. 2 Effects of nitrogen addition and closure on the growth of L. principis-rupprechtii
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Table 1 Effect of closure management on the important value of herbs under L. prixprincipis-rupprechtii forest
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im;?tr;:??/aﬁzes F 2R Irr%pogrt{aﬁnt AR In%ogrt{aant
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ER L) P21
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- 41 3 55
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RSy C S R Kreczetowicz) S. Y. Liang & Y. C. Tang
Y2 -
. . R E
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Kreczetowicz) S. Y. Liang & Y. C. Tang e
Bl E0ETAL S fip B
“ Galium boreale L. 2 Moehringia lateriflora (L.) Fenzl e
5 LEAR 249 Bl WiEvE0A: 21 1
Conioselinum smithii (H. Wolff) Pimenov & Kljuykov ’ Galium boreale L. ’
6 (B 1 2 3 20.0 JERA B 174
Viola striatella H. Boissieu : Thalictrum aquilegiifolium var. Sibiricum Linnaeus :
7 SRBE R B 183 2 146
Campanula punctata Lamarck ’ Geranium wilfordii Maxim. ’
8 =k 15.3 =k 13.4
Ranunculus japonicus Thunb. : Ranunculus japonicus Thunb. :
9 HE5 13.9 Brt 2% 10.7
Phlomoides umbrosa (Turcz.) Kamelin & Makhm. ’ Viola striatella H. Boissieu '
10 Y 106 AR 3] 9.9
Taraxacum mongolicum Hand.-Mazz. : Equisetum sylvaticum L. :
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Table 2 Effects of closure and fertilization + closure on the important value of
herbs under L. principis-rupprechtii forest
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FhEE Py 2
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£ B
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gLy 2
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5 SEBE AL 19.9 it L 195
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il 2
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9 e 16.0 ERE 15.3
Phlomoides umbrosa (Turcz.) Kamelin & Makhm. : Geranium wilfordii Maxim. )
. SEnp L
10 AT 13.8 BErH L 14.1
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Artemisia stolonifera (Maxim.) Komar.
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Effects of Nitrogen Addition and Closure on Growth and
Herbaceous Diversity of Larix principis-rupprechtii Plantation

HUANG Qing-qing', ZHANG Shuai-fa', XU Guo-giac?, LI Xiao?, XU Zhong-qi', JIA Yan-long'

(1. College of Forestry, Hebei Agricultural University, Baoding 071000, Hebei, China; 2. Mulanweichang National Forestry
Administration of Hebei Province, Weichang 068450, Hebei, China)

Abstract: [Objective] The study aimed to reveal the effects of grazing on the diversity of herbaceous plants
in Larix principis-rupprechtii plantation and undergrowth under the background of nitrogen deposition.
[Method] Based on the perennial grazing affected Larix principis-rupprechtii plantation in Mulan paddock
in Hebei Province, four treatments of control, closure, fertilization, fertilization + closure were set up. The
DBH, tree height, crown width growth and herbaceous biomass and diversity of trees in the sample plot
were measured, and the effects of 2-year enclosure and fertilization on the growth and herbaceous di-
versity of Larix principis-rupprechtii plantation were discussed. [Result] Compared with the control plot,
closure, fertilization and fertilization + closure treatments promoted the growth of trees. The tree height in-
creased by about 31.7%, 17.6% and 47.5%, respectively. Among them, there was significant difference
between fertilization + closure treatment and control. Closure, fertilization and fertilization + closure all pro-
moted the increase of herbaceous biomass. The local aboveground biomass increased by 5.3, 0.4 and 4.1
times, the underground biomass increased by 4.9, 0.1 and 4.3 times, and the total herbaceous biomass in-
creased by 5.1, 0.2 and 4.2 times, respectively. Herb diversity changed little under closure and fertilization
treatments, but species dominance changed significantly under different treatments. [Conclusion] This
study shows that short-term nitrogen addition and closure promote the growth of trees and herbs in Larix
principis-rupprechtii forest, have no effects on herbaceous diversity, but significantly change the composi-
tion of herbaceous plants.

Keywords: nitrogen addition; Larix principis-rupprechtii; closure; plant growth; herbaceous diversity
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