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Abstract:  The frozen snow damage of main afforestation tree species in southeastern and southwestern Hubei from Februay to
March in 2008 was investigated with a sampling method in typical plots, that was set up 20 m>X 20 m square. The results
showed: 1) Damage rate, damage grade and damage index of forest trees in southwest Hubei was respedively 2. 0%, 12. 0%,
12. 1% higher than that of forest trees in southeast Hubei. 2) Damage rate, damage grade and damage index of evergreen tree
species was respectively 177. 094, 260. 0%, 117.2% higher than that of deciduous tree spedes in southeast Hubei, whereas
that of evergreen tree species was respectively 23. 4%, 33.0%, 33.0% lower than that of deciduous tree spedes in southwest
Hubei. 3) Damage rate, damage grade and damage index of coniferous tree species was respectively 14. 7%, 46.7%, 48.2%
higher than that of broadleaved tree species in Hubei. 4) Damage mte, damage grade and damage index of introduced tee
species was respectively 54. 4%, 95.5%, 92. 6% higher than that of native tree spedes in Hubei. 5) Stand stmcture had an
important effect on the frozen snow damage of forest trees. Both too high and too low stand densities could make the frozen snow
damage of the trees more serious, and damage extent of pure forests was more serious than that of mixed forests. 6) Topographic
factors had directly influence on damage extent of the frozen snow damage of forest trees, and their damage extent showed: high
altitude> low altitude, mnorth facing slope=> south facing slope, upper slope™ lower slope, steep slope™ gentle slope. 7)
Scientific management, for example timely tending thinning and applying fertilizer, was beneficial to lighten the frozen snow
damage of forest trees. Therefore, we suggest to take the following measures: further study mechanism and evaluate nsk of the

frozn snow damage of main afforestation tree spedes; pay more attention to supenor native tree speciess prudently introduce

: 2008— 0728
(2006KJ07).



11 : 3

exotic tree species, but do not easily abandon the exotic Larix kaempferi and Cryptomeria fortunei; carry out the principle of
¢ proper trees on proper sites’ , and accomplish sdentific afforestation; emphasize the nearnatural mixed forest cultivation;
implement necessaty silvicultural thinning for natural forest.
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Tab.1 The grade standard of the frozen snow damage of forest tree species
Grade Sy mptom
0 Keep original tree body
! Leaf ;kad l‘eading‘ shoot frozer‘ly branch broken, sler’n bent, bark burst open and separated from stem, can still grow well
2 . . , Stem frost crack, tree top broken, tree crovn seriously damaged, can sill survive
3 . . . , Stem splits stem dead, stem broken, no crown, can mot survive
4 , Stem fallen, can mot survive
Upmotingy/ root systan completely depart from gr;und or seriously broken, can mot survive
2.3
20 mX20 m . , o
2.4
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Tab.2 The damage situation of different tree species types
Damage rdte/%
. M ean damage Damage
Ares Tree species t Plants .
rea ree species ype s Total Low M edium Serious grade index
Evergreen 1172 63 6 57 17. 06 39.42 1 80 0.36
Deci duous 123 22 76 8§ A 0. 81 13.01 Q0 50 0.17
Needle-leaved 672 63 4 580 20. 68 37.05 182 0.36
Southeast Broadleaved 623 54 57 787 9.95 36.76 151 0.30
Hubei Introduced 35 60 00 571 14.29 40.00 171 0. 34
Native 1 260 59 21 683 15. 56 36. 83 167 0.33
All tree species 1 295 5923 6 80 15. 52 36.91 167 0.33
Evergreen 1 044 510 757 11. 30 3218 1 44 0.29
Deci duous 1 582 66 62 923 10. 24 47.16 215 0.43
Needle-leaved 2 144 61 89 350 11. 52 44.87 2 03 0.41
Southwest Broadleaved 482 53 H 22 20 6. 85 24.90 114 0.23
Hubei Introduced 1373 78 00 375 12. 67 59.58 2 65 0.53
Native 1253 41 18 11 65 8. 46 21. 07 102 0.20
All tree species 2 626 60 43 8 57 10. 66 41. 20 1 87 0.37
Evergreen 2 216 57 40 70 14. 35 36. 01 1 63 0.33
Deci duous 1 705 63 46 921 9.56 44. 69 2 03 0.41
Needle-leaved 2 816 62 29 5 58 13.71 43.00 198 0.40
Hubei Broadleaved 1 105 54 30 14 12 8. 60 31.58 135 0.27
Introduced 1 408 77 56 375 12.71 59. 09 2 62 0.52
Native 2 513 50 22 923 12. 02 28.97 134 0.27
All tree species 3 21 60 04 TR 12. 27 39.79 1 80 0.36
3.2
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Tab.3 The damage situation of main afforestation tree species
Plants by grade
. Plants Damage Mean damage
Area Tree species P
Total 0 1 2 3 4 5 rate [ grade
All tree species 1 295 528 8 201 338 39 101 5923 1. 67
Schina superba 59 13 2 14 29 1 77 97 2.05
Gyptomeria fortunei 35 14 2 5 10 2 2 60 00 1.71
Cinnamomum camphora 37 6 11 10 9 0 83 78 1. 68
Southeast Castanopsis sclaophylla 119 62 6 11 16 2 22 46 2 1.63
Hubei Castanopsis fagesii 22 92 16 3 67 23 1 58 56 1.62
Pinus massoniana 25 105 31 35 91 4 59 67 0 1. 60
Cumninghamia lanceolata 284 123 1 93 47 6 14 56 @ 1.49
Liriodendron chinense 95 70 9 0 16 0 0 26 32 0. 60
All tree species 2 626 1039 225 280 525 239 318 60 43 1. 87
Larix kaempferi 724 31 3 A 151 166 249 95 2 3.57
Pinus tabulagormis 133 59 17 5 20 27 5 55 64 1. 65
Gyptomeria fortunei 516 212 29 75 164 21 15 58 91 1. 61
Southwest Toona sinensis 75 35 2 1 37 0 5333 1.53
Hubei Pinus amandii 58 30 0 8 15 0 5 48 8 1. 48
Pinus henryi 168 102 3 % 3 0 36 3929 1.43
Pinus massoniana 141 82 30 6 16 6 1 41 84 0.80
Cuminghamia lanceolata 404 301 6 35 51 5 6 25 74 0. 69
Liriodendron chinense 36 29 2 0 6 0 222 0.56
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s . Tab. 4 The damage index of main afforestation tree species in Hubei
° b
Tree species Damage index Tree species Damage index
0 Liquidambar foomosana 0.08 Cycobalanopsis glaua 0 33
’ 26, IA Choerospondias axillaris 0.17 Pinus masoniana 0.3
15. 5%, Liriodendron chinense 0.17 Populus davidiana 0 37
, Cunninghamia lanceolata 0.20 Pinus tabulaeformis 0. 41
Ginkgo biloba 0.21 Cinnamomum @mphora 0. 42
2000%  12.1%. ; .
Castanea heniyi 0.25 Sassafias tsumu 0. 43
Pinus haryi 0.29 Toona sineisis 0. 51
, Pinus armandii 0.30 Sdhima supaba 0. 51
Toxiawdendron veniciflua 0.30 Baula luminifaa 0. 58
) Grypomeria fortunei 0.32 Cupressus funebris 0. 70
Castanopsis fargesii 0.32 Larix kaempfei 0. 71
. Castanopsis sclerophy lla 0.33 Alnus aanastogyne 0. &
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Tab.5 The damage situation of different structural stands
Stand Tree btar.ld Mean Mean tree Damage Mean
Sit ) Age la . demlty/ DB/ h ght/ Mean ; /V damage Damage
e ype speces (tree*hm—2) an aghtim taper el grade index
0X PF 16 S 1 650 12 39 11. 27 1. B 75.76 2.03 0.51
PF 18 S 650 18 00 11. 6 1. 54 80. 77 2.08 0.69
7H PF 14 LK 2 715 8N 10. 89 0. 80 99. 10 4.85 0.97
PF 14 LK 1 525 1179 12. 18 0. % 98 36 4.43 0. 89
PF 18 CL 25 14 08 11. 8 1. 17 62. 16 1. 89 0.38
0X 1T 1 100 14 &4 12. 50 1. 16 36. 36 0. 82 0.20
MF 18 CL 875 15 29 12. 0 1. 18 31.43 0.71 0.24
CF 200 1375 12.75 1. 06 62. 50 1.38 0 34
PF 25 CF 1325 15 68 10. 9 1.35 52.46 1.38 0.28
M IT 2 35 12 16 9.75 1. 16 19.35 0.35 0.09
MF 25 CF 1 400 12 55 9. 86 1.2 23.21 0.50 0.13
CL 25 82 7. 56 1. 06 1L 11 011 011
©) QX: s ZH: s MH: . Site abbreviation QX: Qianshan, Xianning; ZH: Zhongying, Hefeng; MH.
Mulinzi, Hefeng. PF: 5 MF. . Stand type abbreviation PF: Pure fores; MF: Mixed forest. SS. 5 LK.
; CL: ; CF: ; AT, . Tree species abbreviation SS; Sdiima supaba; 1K. Larix kaenpfai; Cl. Cunninghamia lanceolatas;
CF: Cnpomeria portunei; AT: All tree pecies.
5 , .
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126.0 % 175. 4%.120. 3%. ;
° ’ b b
b b
[13 2
b b o
3.4
6 ° b b b
. 1350 m .

1100m 73.990.83.2%0.47.8%. > 1 100 m



11 : 7

6 ®©
Tab. 6 The damage situation of stands in different landform condition

Topographic factors

Stand Mean
e Alitude/Slope Slope - Slope ?ylf Agela  density [ Dg;a/ﬁm tree Mean ZW Mean damage Dia;nzfe
m  aspect position () (tree *hm ™ 2) height I taper grade

1130 N LS 15 NSF 25 1 675 9.91 6.93 L2 8 % 0.15 0.04

1220 N MS 25 NSF 25 17125 10. 19 9.59 L o7 3333 0.42 014

MH 1300 N MS 25 NSF 25 2525 9.50 877 L0 59 41 0.80 016

1360 N MS 24 NSF 25 17125 9.30 8.05 L15 3333 L12 0.28

1440 N MS 18 NSF 25 1 200 11.23 6.46 L7 50 00 1.58 0.32

XX 1100 S Us 25 PTP 25 875 845 7.43 L4 57 50 1. 85 0.46

1350 S Us 25 PTP 25 775 842 10.94 Q77 100 00 3.39 0.68

B 1700 S Us 25 IKP 22 1 425 14. 60 12.67 L16 100 00 318 0. 64

1700 N Us 25 IKP 22 1 500 14.95 15.23 Q91 100 00 3.82 0.76

180 S us 20 CIN 20 2 200 13.72 11. 63 L 17 67 05 .92 0.48

QX 150 S MS 20 CIN 20 1 575 15. 85 13.11 L 21 57 14 L75 0.35

100 S LS 20 CIN 20 2 050 14. 24 12.21 L 13 47 5% L 18 0.30

X 100 N LS 15 CLP 23 1 800 11. 94 11.13 L 06 45 83 0.96 0.32

100 N LS 35 CLP 25 1775 13.76 9.18 L 49 73 4 2.08 0.42
©) MH: 5 XX ; TB: 3 QX: . Site abbreviaion MH: Mulirzi, Hefeng XX:
Xueliozhai, Xuan' en; TB: Tiechanghuang Badong QX: Qianshan Xianning. N: 3 S: . Slope aspect abbreviation N: North
facing slope; S: South facing slope. US: ; MS: 3 1S: . Slope position abbreviation US: Upper slope; MS: Middle dope; 1S:
Lower slope. NSF. ; PTP. ; LKP; ; CEN. ; CLP; . Stand

type abbreviation NSF: natural secondary forest; PTP: P. wbulaeformis plantatiory IKP: L. kaenpfai plantation; CIN: C. fargeii natural forest;
CLP: C. kneolata plantation.

1500 m . . .
1 700 m NN 100%,
2001% 18 8%. >
> . . 41.0%.62 3%.62.3%. 35
. 15° 59.8%.116. 7%. 31. 3%. .
3.5
7 . . (
20%%) 34.79%+40.9%.40.9%. (
150 kg *hm *) . . 30, 1%.
36.7%.9. 1%, . 26.1%.31.9%.6. 4%, 63.9%.
61.4%.114. 3%. . . . .
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Tab.7 The damage situation of stand under different management measures

Ace/ Management measure T Stand M ean Mean tree D M I
_ Stad & ee density / DBH/ height / Mean anage ean CAMBE 1y mage
Site a species ., rate /% g.rade .
type Thiming ~ Fertilization (tree*hm™2) cm m taper index
X PF 18 T NA CL 1 200 14. 80 12.18 119 39 58 0 88 0.22
PF 18 NT NA CL 1875 1202 11. 13 1. 05 53 33 124 0.31
AT 2650 15. 68 10. 66 .35 64 15 177 0.44
MF 20 NT A CF 2225 15. 59 10. 48 1.30 68 54 1 88 0.47
FE CL 375 15. 36 11. 56 L.51 46 67 1 40 0.35
AT 2875 12. 61 11. 24 1. 08 83 48 242 0.48
MF 20 NT NA CF 2025 138 12.17 1. 10 86 42 2 48 0.50
CL 850 9. 74 8.56 1.01 76 47 2 26 0.75
@ QX: ; FE: . Site abbreviation QX: Qianshan. Xianning; FE: Fuershan, Enshi. T: 20% Thinning
20%; NT: No thiming. A: 150kg hm 2 Apply urea 150 kg °hm 2; NA: Not apply fertilizer. 5
. The abbreviations of stand types and tree species are the same as in Tab. &
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