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Investigation on Eucalypt Forest Plantations Subjected to the Freezing
Catastrophe in Southern China
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Abstract:  Eucalypt forest plantations were seriously subjected to a great catastrophe which was caused by heavy snow and
freezing rain over eight provinces in southern China in early 2008. Afterwards, suwveyswere carried out to examine the severity of
damage to eucalypt forest plantations and the tolerance of different species to the exireme low temperatures. It was found that the
freezing disaster mainly happened to eucalypt plantations which were located in geographic areas with latitudes between 2%4°15" 1o
26 54" N and longitudes 104° 10 118" E, and altitude from 300 to 600 m. hawever, the plantations were established in southern
Hunan and Jiangxi and, those in notthern Guangxi and Guangdong provinces, most seriously damaged. Individual trees in the
plantations were mostly bent towards the ground or broken up by heavily accumulated snow or ice, the bark burst open and shots
with foliage froze. Variation was also found in the ability tolerant to low temperature between different genotypes, for example,
clone DH201 — 2 of hybrid Eucabptus grandis X E. amaldulensis was much less tolerant than clone DH32—29 of E.
wophyllaX E. grandis and G19, a clone of E. grandis X E. wrophylla, and E. dunnii and E. grandis were nore cold
tolerant as well. A caution was made that exireme temperature be carefully taken into consideration of strategy for developing
eucalypt plantations in the future and potential risks exist in northward extension of planting aras.
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Tab.1 Categorization index of individuals subjected to freezing damage of eucalypt plantations in southern China
Freezing damage level Momphobgical characterization af ter freezing disaster
0 <03m
Without damage or the kength of shoot damaged <C0. 3 m, slightly damaged
) 1/4 . 0.5~1.0m
Foliage damaged< 1/4 or te length of shoot damaged in a range 0.5~ 1 0 m for whole plant
5 1a~1k 1.0~20m .
14~ 12 foliage damaged and 1.0~ 2 0 m of shoot length from apex danaged cambium and batk nomal
3 . 1L 25m ' .
Over 1 /2 foliage damaged 0> 2. 5 m of shoot from apex completely damaged but cambium changed in cobr
45 . . . ;
4 Stem bent down <45, apex and branches broken up or leafy shoots completely damaged
and cambium changed ino brown; the bark burg of whole trunk
s - 45 .
Stem broken up, bent down> 45" or stem fallen over and cambium changed into bravn and separated from xylem; the bark burst
@® , 19% ;

Categorization index of freezing damage level designed from the survey standards of cold damage to forestry in Guangdong in the end of 1999 and advised with a
regenerative ability of eucalypt subjected to nature disaster.
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Fig. 1 Deployment of sampled phits for field invesigation in the areas
of eucalypt pantations in southem China
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Tab.2 Calculation of the damaged areas of eucalypt plantation in typical cities or counties
Site Low tempelature/ Plantation Damaged Site Low tanperature / Plantation Damaged
C. County area hm? area hm? C, County area hm? area/hm?
—26(—54), 33333 2 000 —20(—4 0, 56 333 20 000
Chorgels 1667 1667 Heshou 10 000 4000
Sichuan Pengzhou Guangx i Fuchuan
—4.0(—4.0), 25333 10 667 —1.0(—2 3), 32 000 4333
Wenshan, Laibin
Yuman Funing 4 667 3333 Guangxi, Weidu 3330 1200
—1 8104, 6 067 867 —20(—84), 21 753 18 540
Southwestern 5 600 533 Yongzhou, 1933 1813
Guizhou Ceheng ) Hunan Jianghua )
—1.8(—9.7), 2333 2333 —25(—=90), 7 100 7 100
Southeasem 213 2333 Chenzhou, 633 633
Guizhou Congjiang Hunan Jiahe
—4.6(—28), 33333 26 667 —20(—7 0, 20 000 13 333
Hechi, ( ) G anzhou,
Guangxi Huanjiang (Huangmian Forestry Farm) 5 00 4700 Jiangxi Longnan 4667 2667
—1.5(—38), 53333 32 000 —20(—50, 34 000 8 667
Liuzhou, Qingyuan,
Guangxi Luzhai 14000 3050 Guangdong Lianzhou 4667 2441
—4.0(—40), 18 000 12 000 —2.0(—43), 16 667 1000
Guilin, Yo 10 000 9740 Shaoguan, 1333 67
Guangxi onefu Guangdong Renhua
@ , 1951 1 2008 1 752 (

s

)

. : ede. ana. gov. en. The extreme low temperatures in bracket
extracted from 752 meteorlogical stations recorded data-sharing service network during January 1951 to January 2008 in China and those data out of bracket
recorded in winter 2008. All data cited from: http: lede. ema. gov. cn.

Tab.3 List of sample plots of subjected to freezing damage of eucalypt plantations in eight provinces

Pm( ) ( ) / /H D/BH | oo
v ince el X ] . reezng

(Region) Plot Species(clones) Agela m a  Long (E) Lat. (N)  Ak. /m damage level

Jianghuazhong chang DH3229 326 25 — 95 130 2508 250 5.00

Jianghuazhongchang Eucalyptus saligna 2.5 — 70 1urs 2508 250 5.00

Jianghuazhong chang GL9 LS5 — 45 1urso 2508 250 5.00

Jiahelongtan DH3229 07 35 25 1224 2542 300 5.00

He ngnanhongshan TH224 L5 60 42 1236 2654 100 5.00

He ngnanhongshan DH201— 2 07 45 30 1236 2654 100 5.00

He ngnanhongshan DH201— 2 L5 77 54 1236 2654 100 5.00

Jiahegnangfa E. amaldulensis 100 0.7 3.0 20 11224 2542 240 5.00

Hengnanhongshan E. gandis 20 60 42 11236 2654 100 5.00

Jiaheguangfa E. sligna 07 L7 L5 1224 2542 240 4,90

Hengnanhongshan UXD 07 35 20 11236 2654 100 4.85

Hengnanhongshan Jinggang 1 07 25 20 11236 2654 100 4,80

Hengnanhongshan E. dunnii L5 52 30 11236 2654 100 4,80

He ngnanbao gai U6 LS 60 35 11236 2654 130 4.70

Jiahelianghe E. dunnii 07 35 20 1224 2542 150 4,60

Jianghuazhongchang E. camaldulmss 34 5.5 — 140 1130 2508 250 4,60

Jianghuazhong chang SX B 25 1.0 95 1130 2508 250 4.50

Hunan Lanshantafe ng E. sligna 45 — 130 1212 2518 300 4,50

Donganjingtouxu DH3222, 201 25 80 80 1122 2624 190~22 4. 40

Hengyang Academy of Forestry E. wophylla 50 — 295 11236 2654 150 4,35

Hengyang Academy of Forestry E. gandis 20 250 220 11236 2654 100 4,30

Jiahetanping E. sligna 25 60 90 11224 2542 200 4,20

Hengyang Academy of Forestry E. exseta 15 — 90 1236 2654 100 4,10

E. dunnii
Shuangpaiwujiang E. grandis 105 — 180 1133 2554 250~280 4.00
E

salign,
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PIU<V incl ¢ ) H DB Freezing
(Region) Plot Species(clones) Age fa Im Jem Long. (E) Lat. (N)  Ak. Im damage level

Lanshanmaojun E. dunnii 55 — 200 1218 2518 300 3.90

Donganjingtouxu DHI84— 1322 25 75 65 11122 2624 190~220 3.80

Yongzhoulengshuitan E. dunnii 45 185 160 1134 2627 110~10 3.50

Yongxinggaoting E. amalddensis % 3.5 —— 125 1312 2612 120 3.50

Henan Lanshanmaojun E. amaldulensis 7.5 — 215 112:18: 25:18: 500 3.40

Jiahetanping E. dunnii 35 100 80 11236 2542 150 1.50

Donganhuangnidong E. dunnii 45 140 130 1122 2624 190~20 1.00

Lanshan Botani cal Garden E. suligna 1o — 350 1212 2518 100 1.00

Lanshantafe ng E. smithii 45 — 100 1212 2518 300 0.50

Huangmiangiyan DH201— 2 07 — 30 10957 2441 730~7% 5.00

Sanjiang subuth DH201— 2 L5 — 45 10934 2552 350 5.00

Sanjiang subutb GL9 LS — 50 10934 2552 350 5.00

Quarzhou subutb DH201— 2 2.5 — 48 1ro8 2555 400 5.00

Quarzhou subutb GL9 2.5 — 65 1108 2555 400 4,99

Quarzhou subutb SaX Ex 2.5 — 54 1108 2555 400 4,98

Quarzhou subutb DH3229 2.5 — 56 1108 2555 400 4,98

Fuchuanmai ling DH201— 2 L5 60 35 1120 2506 300~3% 497

Huanjiangminglun DH201— 2 07 50 23 10820 2514  600~800 497

Shatangjinjiping DH201— 2 L0 45 25 10955 2440 6%~70 495

Shatanglongf engzi DH201— 2 07 14 — 10957 2441 510~700 495

Yongfubeoli DH201— 2 L5 68 42 1004 2453 192~39 490

Yongfu town GI9 45 — 140 11000 2456 390 4,90

Quarzhou subutb E. dunnii 25 57 44 1108 2555 400 4,80

Huanmianxiaoliucao GL9 L5 85 70 10955 2440 410~600 480

Huanjiangluoy ang DH201— 2 35 155 110 10813 2558 300~75% 470

Guangxi Huanjiangshuiyuan DH201— 2 35 120 100 10810 2453 650~82 470

Bozaiyaoshan DH201— 2 35 15 105 10955 2446 250~360 470

Fuchuanmai ling GL9 25 95 84 1120 2506 100~150 450

Bozaiwengeun DH201— 2 L5 45 28 10956 2447 320~4% 430

He zhoupinggui GL9 L5 95 80 1130 2430 300~40m 420

Huanjiangminglun DH201— 2 25 70 70 10820 2514 600~660 420

Wengche ngpingshan DH201— 2 35 120 100 10958 24’50 340 400

Huanjiangminglun E. dunnii 30 80 65 10820 2514  600~700 3.50

He zhoupinggui Pinus elliottii 180 — 100 11130 2430  500~800 3.50

Fuchuanmai ling Cimamomum amphoa 7. 0 — 100 11120 2506 300~350 2.00

Liuzhou suburb DH201— 2 L5 69 53 10925 2420 150 1.50

Shaoping Academy of Forestry DH201— 2 07 25 — 1051 2108 300 1.00

Liuzhou suburb DH 84— | L5 67 54 10925 2420 150 0.90

Liuzhou suburb GL9 L5 70 55 10925 2420 150 0.90

Laibinweidu DH201— 2 L5 70 55 10908 2350 200~300 0. 80

Huanmianx iaoliucao GL9 L5 85 70 10955 2440 100~37 0.50

Laibinweidu DH 84— | L5 66 53 10908 2350 200~300 0. 00

Lianzhoulongping GL9 05 20 — 11230 2448 300 5.00

Nanling National Nature Reserve Castanopsis . 2.0 — 200 11307 2442 41~6% 5.00

Lianzhoulongping GL9 25 — 103 1230 2444  38~4%0 4.80

Lianzhou town P. masvoniana 80 — 200 11223 2442 300 4.50

Lianzhou town Poplar 80 — 200 11223 2442 300 4.50

Lianzhoulongping DH201— 2 05 42 30 1230 2502 300~40 430

Lianzhoulongping GL9 L5 60 59 11230 2444 378~4% 4.20

Guangdong Lianzhoulongping GL9 05 22 — 1230 2444 378~4% 3.60

Lianzhoufengyang E. waophylla 25 72 60 11224 2442 210 3.40

Shixingaiz Jinggang 1 05 25 — 1412 2454 5%0~73% 310

Lianzhou town DH3229 05 20 — 11223 2442 310 290

Lianzhou town DH3229 L5 80 70 1223 2442 310 250

Lianzhou town E. wophylla 70 180 145 11223 2442 310 230
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Pm(v incl . ( ) H DBH Freezing
(Region) Plot Species(clones) Age fa Im m Long (E) Lat. (N)  Ak. /m damage level

Qingxingongshui DH201— 2 L5 55 40 1300 2342 550 2.20

Lianzhou town GL9 25 75 70 1223 2442 280 210

Renhuadongtang DH201 L5 86 79 1337 252 20~2% 2.00

Qingxinjintan GL9 L0 52 37 1300 2406 420~600 1. 80

Qingxinyuba E. wophylla 05 50 37 1300 2342 280 1.70

Renhuadongtang EG5 05 21 L3 1337 2502 300~40 1.70

Qingxingongshui DH3229 Lo 50 31 1300 2342 500 1.60

Lianzhoufengyang E. dunnii 25 70 52 1224 2442 270 1.50

Lianpingshangping Schima superba 25 17  — 1432 2444 3B~4% 1. 40

Cusngdong Lianpingshangping GL9 05 34 20 114:32: 24:24: 300 ~ 450 1.30

Renhuadongtang GL9 05 50 33 1337 2502 130~2% 0. 80

Renhuadongtang EG5 L5 54 38 1337 2502 130~2% 0.75

Renhuadongtang GL9 05 35 22 1337 2414 160~20 0. 60

Lianpingxishan GL9 25 120 91 1424 2410 350~4%0 0.50

Renhuadongtang E. dunnii 25 1.3 76 1337 2502 130~2% 0.50

Qingxinyuba U6 L5 64 45 1300 2342 230 0. 40

Nanling National Natre Reserve Pinus sp. 50 — 150 1307 2442 1 000 0.30

Qingxinyuba GL9 05 22 — uzoo 2342 230 0.20

Huaijiwenlang U6GIQ DH201 30 95 88 11212 2355 200~300 0. 00

Longnanwenlong EG5 35 — 114 1456 2446 37U4~4m 5.00

Anyuanlongbu E. gandis 2.5 — 73 1520 2524 3U~58 4,80

Longnandongkeng P. elliottii 150 — 180 11454 2459 354~424 4,00

Longnanwudang DH201— 2 L5 52 54 1442 24835 425~52 3.20

Xinfengtieshikou EG5 LS — 86 1453 258 300~420 2.80

Yudulicun DH201, EG5 20 80 60 11520 2552 200~ 40 1.50

Jiangs Longnandujiang DH201— 2 L5 97 87 1442 2451 25~28 1.20

Xinfengtieshikou EG5 L5 101 85 1453 25@' 150~2% 0. 80

Xinfengjiulbong TH24 55 86 88 11454 2504 216~266 0.50

Longnandujiang EG5 L5 88 80 1442 2451 25~28 0.30

Xinfengjiulbong E. dunnii 55 82 76 1454 2504 216~266 0. 00

Congjiangtingdong DH201— 2 L5 52 52 10835 2551 511 5.00

Huishuizhongziyuan GL9 L5 80 70 10637 2606 1088 490

Congjiangtingdong DH201— 2 L5 — 74 10835 2543 622 4.80

Pudingtaiping E. maidenii L5 69 68 10540 2614 1248 470

Congjiangtingdong DH201— 2 50 — 155 10835 2551 23 430

Congjiangtingdong DH201— 2 10 2 — 10835 2651 04 420

Guizhou Zhenfeng Forestry Fam E. maidenii L5 69 68 10539 2524 1152 4,00

Pudinglaiping E. smithii L5 63 56 10540 2614 1248 3.50

Huishui seed orchand E. dunnii 25 71 71 10637 2606 1 088 2. 80

Zhenfeng Forestry Fam E. smithii L5 63 56 10539 2523 1 04 1.70

Pudinglaiping E. maidenii 25 98 77 10540 2613 1251 1.50

Cehenggiaoma U6 L5 60 52 10532 2453 930 1.30

Cehenggiaoma DH3229 L5 79 72 10532 2453 852 0. 00

Funingsinhua DH3229, 326 35 — 120 10530 2335 1200~1600 50

Vinan Guangnanbabao DHR2—29GL9 35 — 115 105:25: 23:46: 1 300 50

Quijingshizmng E. maidenii 30 9.4 75 10400 2430 150~1600 380

Pengzhouli chun DH3229, 326 05 25 — 10320 3108 1100 490

Sidvaan Pengzhouli chun DH3226 GL9 15 85 65 1032301 31:08: 1100 470

Jiajianghuangtu E. gandis 25 65 55 10334 2950 400~ 600 0.50

Yong' andahu EG5 EG6 50 185 161 117200 2605  350~470 0.50

Yong' andahu E. ghbulis 50 10.7 82 117200 2605  350~47 0. 40

Yong' andahu E. sligna 50 15.1 135 11720 2605  350~470 0.25

Fujian Zhangpumakou DH3226 GL9 1s 7.8 7.2 11740 2420 200~ 400 0.20

Yongandahu E. dunnii 50 152 140 11720 2605  350~470 0.10

Zhangpumakou EG5 EG6 15 75 6.8 11740 2420 200~ 400 0.00

Xiapux iahu E. dunnii. FG5 Q5 25 30 11955 2640 200~ 300 0.00
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