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Table 1 Basic conditions of each spot of D. fragrans populations in Heilongjiang Province
AR GAi WA E BRRE FEVHSR EfRkE R
Population Distribution area Geographic location Altitude/m TANN/C AAR/mm Frost-free days/d
Keep HZ FOMBRI IR A X db4h 52°02'45", R 4 123°34'01" 460~480 —2.6 300~~500 80~~110
Bk OP KB ER I db 4 52°44'49" , R % 126°02'23" 205225 —2.9 350~~450 80~~100
418 HX PETA4EX 1t 4 48°4626" . R 4 128°43'18" 445~455 11 550~~730 90~~115
B HW AT T REE N 1t 4 44°0358" , R 4 128°57'37" 318~330 4.3 550~~750 110~125
—=3th ESC AREMEX = At 4k 48°42"18", I % 126°01'54" 280~300 —0.5 450~550 120~130
LR NBQ AREMSEXEILR db45 48°38'58", R 4% 126°08"49" 270~290 —0.5 450~550 120~130
L2.2 FEMZEESERE 8T 6 MamXKEME, 5. Ca=0,HaAh; Ca>0, L M; Ca<<0,4
FpRE AT AL, A A PRI T R AKRMER ESCH i,

NBQ 73Aidh . R T BRAETT » e BUB BAURNE (9 1ET7
FEAEHE 10 m< 10 m, ZEAE I T XT A ZIRE 5 DT
BT 1 mX 1 m, SR P s B A% A
T7 229 {E L 3 0 3R 4 580 BE 48 MO0 ¥k X Ul A7

DIFE¥{E Ak, #77E Poisson 4370 B IR %
b, — Poisson 734 B SR BA 5 22 V HISME m #H5E
B B, B V/im=1,V/m>1, & & 50 s K,

N
V/m<L W2 Y5 554 V = 2 (X, —m?*/(N— 1D,

"= 1/N2 Xio N BRI X SR MR i AR

FRiE2E ¢ 1&_%34\7&0\]#2[:%% frafuiiRsas. 235
REFEMA N1 AhER SKERFE R, 1=

V/m— D/ | 5 - D RIREEHEO . W

I=V/m—1,V BEARTZE,m BHAYE, =0,k
AR I>0, WE AT [<<0, ¥ 50, i IS
K=m*/(V—m),V BHEARFTE,m BHEARHME, K>
0, K HAR/IN, REEREZ A K, K {H T35 KGR K
F 8, M FIAM R, K<0, 285507, FHHEF
BRI HE—NER 204 B R AL R KB AME,
m" =m+V/m—1,VEHEALTZE,m BHEAHME. B
Y m” /m, AP HBTE S P HEEZ L, TR
HMEE AR E Y BT, m*/m=1,K8.2 7 ;
m" /m<1, 5 A5 sm” /m>1, BEN ., THERK

C= E(X —m):/mm—1) =V/m, V BERFTE,m

zeﬁzliﬂjﬁ C=1,Fa0l53 4, C EMNIME R 1 WIES
A sC>1, BE/r A . Cassie B8 H Ca 1845, @t
BHB RSB NERE,Ca=1/K, K HH /51
RIS, BT CABSFIFEEE & ¢, B DL 2 H A

1.2.3 PRGN EESMCHUAERN R ESE
RIE—TZEY HaK—EaRHF Mt i o ARER
FET- I 2 B AR AL . BT DL BRI T B i T S 2R
B, MRS B IR B 5 BOR G T AR 9 AR IR0
6 A EMAFREMIETEH L 10 m>X10 m,[A]fE 10 m
BB — 1 mX1 m #EJ7, EHHL 3 A, I—4 R 1 Mg
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T AN FERRREREE(P<0.05), AR REFHBERER
B 3E (P<0. 0D,
Note: The different lowercase and captial letters show significant
difference at 0. 05 and 0. 01 level.
1 EHERARSAHHMEEE
Fig. 1 Survey on population density of D. fragrans at

different ages in distribution areas
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2.2 ORIRGH AT b AP AR S B A A AR R x2 BEHERMBE T ENE
ME 230 LEFH,r=2.373 9,ESC & £ kR /S
R R SE AR ER B, K=5.004 30,58 Table 2 Population pattern analysis of D. fragrans with
LR ERAL, [=0.479 6>0,Ca=0.199 8>0,C= the method of standard variance average ratio
1.479 6>1,m" /m=1.199 8>1, XM TFHEE R AR Gk HEV WEM  GE/ME P2 ¢ ELES

Population ~ Variance =~ Mean value V/m Standard deviation ¢  Result

b, LRI RAR A R TAMT, A o
BEBEHXEUWE, TLAN S BERAREEERE NBQ 3.576 2.3 1.364 7 2.574 5 BES

I
3 EHERMBERERHS T
Table 3 Analysis of population aggregation index of D, fragrans
bz AEFRAR 1 i ZIWSH K YHERC Cassie THIR SE R BT REER R
Population Clumping index Negative binomial distribution Diffusion coefficient Ca m* m* /m Result
ESC 0.479 6 5.004 3 1.479 6 0.199 8 2.879 6 1.199 8 BENT
NBQ 0.435 6 4.882 3 1.367 5 0.230 1 2.774 6 1.243 5 RENT
2.3 AR5 s Fh R A I 2540 M 3 WTLUE S, B BB AR AR I T R B

MW 2 TTLUE W OR A B 22 5 HAPRESE WBIFEER R 57, b 1~4 BB BB R T o L Al
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Fig. 2 Age atructure of population of D. fragrans
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Fig. 3 Percentage of average number of D. fragrans at

different ages in population
2.4 ARG MEBERE MR SFEML
2.4.1 MEEMRLNT MAR4TLIEN, 1 BRE4)

HBEAARE D SF I TAE SR 0.41 Bk « m ?;3~4
WERIET SREL T, 15 B 80. 93%0; 4 3 1R 9k BE 1) 3 B i
.8 5~ 8 WL FFE R E AL, B EUY
0.08~0. 34 #k  m 23 KT 9 W& B BERPRESE T RAL K
HHBTRE. WER5ATLIE N, BRI R4
A 25 HEA BB — L E 1~2 R4 B AR
XD d sgr S50 K U BAFPRE S AR R B = 5 3~9
KB BB RPN REBE TR BUR 5 AR [R] 01 X BT Ak B B
BEAMEA [ (B RO 40 3R 0 R R R AR IR 3 O 9 ik 22
B s X SRR SO B T B8R R A DRl B A R 35 2%
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Table 4 Standard life-table of population of D. fragrans
Fi G FET & de FETH ¢, X6 % fr La BEf Te HEE A e TR ax PRI R g ne
Year  Survival rate; /8% Amount of death/#k Mortality Interval life Life Life expectanc  Survival number/ (£ » m—2) Normalized survival
1 251. 03 —262. 35 —104. 51 382. 20 2 041.78 8.13 0.41 2.40
2 513.37 —86.42 —16. 83 556. 58 1 659.58 3.23 0.83 2.71
3 599. 79 296. 30 49. 40 451. 65 1 103.00 1.84 0.97 2.78
4 308. 50 95. 68 31.53 255. 66 651. 35 2.15 0.49 2.48
5 207. 82 68. 93 33.17 173.35 395. 69 1. 90 0.34 2.32
6 138. 89 68. 93 49. 63 104. 42 222.34 1. 60 0.23 2.14
7 69. 96 19. 55 27.94 60. 19 117. 92 1. 69 0.11 1. 84
8 50. 41 25.72 51.02 37.55 57.73 1.15 0. 08 1. 70
9 24. 69 0. 00 0. 00 20. 18 20.18 0. 00 0. 04 0. 00
x5 EHERMBLEGER
Table 5 Life-table of population of D. fragrans
bz sz bl HiEE L Wi’ d. Bi-Fq KAFML BEGFT. PEFHe FWHEE ax R & g
Population Year  Survival rate/#k Amount of death/#f  Mortality Interval life Life Life expectanc  Survival number/ (# * m—2)  Normalized survival
1 308. 64 —185.19 —60. 00 401. 23 2 455. 37 7.96 0.5 2.49
2 493. 83 —413.58 —83.75 700. 62 2 054.13 4.16 0.8 2.69
3 907. 41 617. 28 68.03 598. 77 1 353.51 1. 49 1.47 2.96
4 290. 12 43.21 14. 89 268.52 754.75 2. 60 0.47 2.48
HZ 5 246. 91 61.73 25. 00 216. 05 486. 23 1.97 0.4 2. 39
6 185.19 104. 94 56. 67 132.72 270.18 1. 46 0.3 2.27
7 80. 25 24. 69 30. 77 67. 90 137. 46 1L.71 0.13 1. 90
8 55. 56 12. 35 22.22 49. 38 69. 56 1.25 0.09 1.74
9 43.21 0.00 0. 00 20.18 20.18 0. 47 0.07 1.64
1 432. 10 —148.15 —34.29 506. 17 2 723. 88 6.30 0.70 2.64
2 580. 25 —419.75 —72.34 790.12 2217.71 3.82 0.94 2.76
3 1 000. 00 648.15 64. 81 675. 93 1427.59 1.43 1. 62 3.00
4 351. 85 129. 63 36. 84 287.04 751. 66 2.14 0.57 2.55
OP 5 222.22 104. 94 47.22 169. 75 464. 62 2.09 0. 36 2. 35
6 117.28 37.04 31. 58 98. 77 294. 87 2.51 0.19 2.07
7 80. 25 —24. 69 —30.77 92. 59 196.11 2.44 0.13 1. 90
8 104. 94 43.21 41.18 83. 33 103.51 0. 99 0.17 2.02
9 61.73 0. 00 0. 00 20.18 20.18 0.33 0.10 1.79
1 253.09 —61.73 —24. 39 283.95 2 214. 62 8.75 0.41 2.40
2 314. 81 —358.02 —113.73 493. 83 1 930. 67 6.13 0.51 2.50
3 672. 84 308. 64 45. 87 518.52 1 436. 85 2.14 1.09 2.83
4 364. 20 55. 56 15. 25 336.42 918. 33 2.52 0. 59 2. 56
HX 5 308. 64 86. 42 28. 00 265. 43 581. 91 1. 89 0.5 2.49
6 222.22 92. 59 41. 67 175.93 316. 48 1.42 0. 36 2. 35
7 129. 63 86. 42 66. 67 86.42 140. 55 1. 08 0.21 2.11
8 43.21 18.52 42. 86 33.95 54.13 1.25 0.07 1.64
9 24. 69 0. 00 0. 00 20.18 20.18 0.82 0.04 1. 39
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Table 5(Continued)
ki gl FWE L TR de RrF e RXEFHL BEFL HEEHe FHEE ax R & g
Population ~ Year  Survival rate/# Amount of death/#k  Mortality Interval life Life Life expectanc  Survivel number/ (¥ * m™2)  Normalized survival

1 80. 25 —364. 20 —453. 85 262. 35 927. 59 11. 56 0.13 1. 90
2 444, 44 333.33 75.00 277.78 6605. 24 1. 50 0.72 2.65
3 111.11 —24.69 —22.22 123. 46 387. 46 3.49 0.18 2.05
4 135. 80 55. 56 40. 91 108. 02 264.01 1.94 0.22 2.13

HW 5 80. 25 30. 86 38. 46 64. 81 155. 98 1.94 0.13 1. 90
6 49.38 24. 69 50. 00 37.04 91.17 1.85 0.08 1. 69
7 24. 69 6.17 25. 00 21. 60 54.13 2.19 0.04 1.39
8 18.52 12.35 66. 67 12.35 32.53 1.76 0.03 1.27
9 6.17 0.00 0. 00 20.18 20.18 3.27 0.01 0.79
1 253.09 —444. 44 —175. 61 475.31 2 081. 91 8.23 0. 41 2.40
2 697.53 117.28 16. 81 638. 89 1 606. 60 2.30 1.13 2.84
3 580. 25 314.81 54. 26 422. 84 967.71 1.67 0.94 2.76
4 265. 43 74.07 27.91 228. 40 544. 87 2.05 0.43 2.42

RSC 5 191. 36 74.07 38.71 154. 32 316. 48 1.65 0.31 2.28
6 117.28 74.07 63.16 80. 25 162. 16 1.38 0.19 2.07
7 43.21 6.17 14. 29 40.12 81. 91 1.90 0.07 1.64
8 37.04 30. 86 83. 33 21. 60 41.78 1.13 0. 06 1.57
9 6.17 0. 00 0. 00 20.18 20.18 3.27 0.01 0.79
1 179.01 —370. 37 —206. 90 364. 20 1847. 34 10. 32 0. 29 2.25
2 549. 38 222.22 40. 45 438. 27 1483.14 2.70 0. 89 2.74
3 327.16 —86.42 —26.42 370. 37 1044. 87 3.19 0.53 2.51
4 413.58 216.05 52. 24 305. 56 674. 50 1.63 0. 67 2.62

NBQ 5 197.53 55. 56 28.13 169. 75 368. 95 1.87 0.32 2.30
6 141.98 80. 25 56. 52 101. 85 199. 19 1.40 0.23 2.15
7 61.73 18.52 30. 00 52.47 97. 34 1.58 0.1 1.79
8 43.21 37.04 85. 71 24. 69 44. 87 1.04 0.07 1.64
9 6.17 0.00 0. 00 20.18 20.18 3.27 0.01 0.79
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Fig. 4 Survival curve of D. fragrans in different distribution areas
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Population Structure of Dryopteris fragrans (L.) Schott in
Six Natural Distribution Areas of Heilongjiang Province

CHEN Lingling' ,LIANG Yantao® ,BU Zhigang' ,CHANG Ying' ,ZHANG Ruikai'
(1. College of Life Sciences, Northeast Agricultural University, Harbin, Heilongjiang 150030; 2. Life Science Department, Daging Normal
University,Daqing , Heilongjiang 163712)

Abstract : In order to know the population structure of Dryopteris fragrans , Huzhong and Oupu area in greater Khingan,
Hongxing District in Yichun, ErSanChi and NanBeiQuan in Wudalianchi Scenic Area, Hongwei village in Mudanjian
natural distribution areas in Heilongjiang Province were investigated in June,2011. The results showed that the maximum

? respectively,indicating that

and minimum population density of D. fragrans was 4. 78 plant » m ? and 1. 56 plant « m~
population density of D. fragrans was small. Spatial distribution pattern of D. fragrans were aggregated distribution,and
the aggregated degree was low. The age structure showed a partial normal distribution with the center being two to four
years. One to four-year-old D. fragrans had relative larger population number, while four to nine-year-old D. fragrans
had smaller population number, Population number decreased with the increasing age when D. fragrans was older than
four years. The life table showed that D, fragrans had low survival rate in juvenile period,the mortality rate of three to
four-year-old individuals reached 80. 93%. The maximum age in the population was nine-year-old. The survival curves of
the six populations were all Deevey C. In conclusion, D. fragrans was in a stable population,its expansion ability was not
strong,and could keep a natural regeneration.

Keywords: Dryopteris fragrans (1..) Schott;population;population structure
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