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P PR R VLR F T R S R IR A DX AR R VR A D IF SR R T A X 29 BRI ORAE U 145 e
AR B A VG R R J7 A A R RN TR G RE AR BRI R AE 90 S YRR AR IR T T RO Y 2 R I S
BESBURHE 48 7R 2 X AR 2 R SRR SR IE RS G OC R . SRR, (D FARZ EER AR E L
(Lariz gmelinii) AR 2 E R 62. 70% , oWk W EAHME (Betula platyphylia) s AW LL#AE (Vaccinium vitis-idaea)
HNE 20 B2 di 95 IS B 79. 26 06 s WA LI/NIT 58 (Deyeuxia angusti folia) HIX 22 JE iR I8 B 17. 0204 s HUBHZ £
TR RO FIRE A 2 B 81,7506, (2) MRIRVLEGF I E G H AR X A IR R JZE SR D 14,55 m, P
WMaE N 15,22 em, P AR P BE R 0. 72, P B E R 0. 13 FRk-m . HEARZFHR RN 0. 71 m, iR
101 em, i 23. 9200 % B 15. 22 Bk « m * . WARJZE LY 43,02 e, F B 60. 5900 . BB 18
FER 176 m, P3RS 1. 16 cm, I EN 0. 08 Hhem 7, (3) JURTHr 45 AR, M e VL pE B0 [ R K
B RO XHE A 2 SAHY) 2R PR 06 R % . ARG LA L &85 S48 ) R 3% DA M FiE FTE AR (R 37 46 A o
T U RIS BT A W) 2 B 0 A R R bR A0 5 S AR A R B L

KR R VI B E R G SRR XY 2 R MR BE TR ARG OC R

Y ZREE R R H TR I A S AT SR Z AR DI RE s R Z AR R AR W)
iz BMAESRERAEENYR. R ZHEENEZHRLTY . ARESRERA

Y B :2024-04-11

EETE AR ILFE B 2 WA A S HERFIE RS 3135 B (RC2023018) 5 Hf e i A% FE ARl 45 2% % 35 (2572018 AA19) .
E—1EE K991 —), B WA YRR, 3 ZRARAL S A I ERRIC SR . E-mail: zxtyx2017@163. com,
BEEE: LUARQI74—), B4, i, NE LRSS MY ZREESHRICHTS . E-mail: wwj225@nefu. edu. cn,

of single flower in the treatment of full application of farm manure (N45000) were significantly higher than
those in other treatments. And the essential oil yield of fresh flowers increased by 206. 98% compared with that of
full application of chemical fertilizer (P750) . The relative contents of eight aroma components such as citronellol and the
contents of copper (4,81 mgekg '), alanine [0. 38 g+ (100 g) '] and isoleucine [0. 28 g+ (100 g) '] in dry
buds were higher than those in other treatments. The relative contents of caryophyllene (0. 51%), eicosane (0. 59 %)
and heneicosane ( 1. 63% ), as well as the contents of zinc (21.9 mg+kg '), total flavonoids [4. 19 g+(100 g) '],
polyphenols (134 mgeg™ '), protein [12 g+ (100 g) '], crude fiber (14.6%), vitamin C [12. 5 mg* (100 g)~ ']
and total amino acids [7. 61 g+ (100 g) '] were the highest in the treatment of partial replacement of chemical
fertilizer with bio-organic fertilizer. The total content of mineral elements in the flower diameter and dry bud of
the full application of bio-organic fertilizer was higher than that of the other treatments. The comprehensive
value evaluation showed that the full application of farm organic fertilizer treatment > partial replacement of
chemical fertilizer with bio-organic fertilizer treatment > full application of bio-organic fertilizer treatment >
full application of chemical fertilizer treatment. It is suggested to reduce the application of chemical fertilizer in
production, promote the technology of organic replacement of chemical fertilizer fertilization, and achieve the
goal of saving fertilizer and increasing efficiency.

Keywords: Rosa rugosa ‘ Hetianshamo” ; organic fertilizer; fertilizer; yield;quality
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Investigation and Analysis of Plant Diversity and Community
Structure Characteristics in Heilongjiang
Nanwenghe National Nature Reserve

ZHANG Xiting''>, ZHANG Jianyu’, WANG Wenjie’
(1. School of Life Science, Leshan Normal University, Leshan 614000, China;2. Key Laboratory of Forest
Plant Ecology of Ministry of Education, Northeast Forestry University, Harbin 150040, China; 3. College of
Forestry and Biotechnology, Zhejiang A& F University, Hangzhou 311300, China)

Abstract: In order to explore the coupling relationship between individual and community characteristics of
forest and plant diversity is helpful for the protection of plant diversity. Based on this, by using Heilongjiang
Nanwenghe National Nature Reserve, we investigated total 29 plots for trees, 145 plots for shrub and regeneration
layers and 145 plots for herb layer, and detailed recorded the individual size and their community traits, and all
species names for the calculation of plant diversity indices. All these data were used for finding their basic
features of the forests and decoupling their associations. The results showed that: (1) Larix gmelinii was the
main tree species in Nanwenghe, with a relative abundance of 62. 70 % , followed by Betula platyphylla. The
proportion of lingonberry (Vaccinium wvitis-idaea ) was the highest among shrubs, reaching 79. 26%. Deyeuzia
angusti folia accounted for the largest proportion among herbs, reaching 17.02%. The main tree species in the
regeneration layer was Betula platyphylla (81.75%). (2) The average tree height of the arbor layer was 14. 55 m,
the average diameter at breast height was 15. 22 cm, the average canopy density was 0. 72, and the average

tree density was 1 300 treeseha '. Shrub height averaged at 0. 71 m, ground diameter averaged at 1. 01 cm,

2

the shrub coverage averaged at 23. 92% , and shrub density averaged at 15. 22 plantsem™?. The average height
of herb layer was 43. 02 cm and their coverage was 60. 59%. The average height of regeneration trees was 1. 76 m,
. (3) Redundancy

analysis showed that shrub density gave the most significant explaining power for the plant diversity variations. Based

the average ground diameter was 1. 16 cm, and the average seedling density was 0. 08 plantssm

on the above results, reasonable forest management suggestions should start with individual characteristics and
shrub protection indicators, which will help to coordinate the protection and promotion of biodiversity and
maintain a good stand structure.

Keywords: Heilongjiang Nanwenghe National Nature Reserve; species diversity; community characteristics;

decoupling association



