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Research on the disturbance of frost damage to forests

LI Xiufen', ZHU Jiaojun’, WANG Qingli*, ZHANG Jinxin>, ZHU Chengyao' ,LIU Xuefeng', LIU Limin" "
1 Shenyang Agricultural University; Shenyang 110866, China

2 Institute of applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China

Abstract: The occurrence of frost damage in forest did not show any decrease trends in the condition of global climate
warming , the growing season frost could lead severely damage to the tissues of trees and the whole seedlings. Thus, the frost
is becoming one of the major limiting factors for tree growth and regeneration. The occurrence and degree of frost damage to
the trees are related to the coupling effect of two factors- the complex environment condition and the cold hardiness of trees,
and the former was affected by the large-scale atmospheric circulation and regional microclimate. It will help improve the
monitoring and assessment of the frost influences to the forest by coupling the cold hardiness of trees, the spatial the
distribution model, which was built based on the factors of radiation and low temperature in a complex topographical
condition using 3S technologies, and the probability model. Both physical and biotechnological measures should be taken
into account for forest protection under frost impact. The former can balance the energy of near ground surface in forests
through establishing protective forest and suitable cutting measures, and later aims at improving the cold hardiness of trees
by biotechnological measures. It is therefore, the evaluation for effects of different kinds of frost-prevention measures should

combining with the monitoring and evaluation models of frost damage.

Key Words: forests; low temperature and frost damage; disturbance; defensive measures
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FE B AR B AR I D Akt v PRk Ak B [) - BRIP4 B2 DC B DR 22, ELAN [R50 I ) 400 Ak 2
FR) B ACEL 2 B R 0 Tt A TRD (IR Ik R 22, MG A0 R i et > 77
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7, EA UL RV B R A2 FHARES IR 7 AR W RE AR S 7 D0 B b R i b o 37 TED A9 2 28 B
5T — ek R
3.4 AW RO e Ak 2

b2z 2 ) B B S R AR AR BT ) R 5 e B A, A ATTRE 22 & B — 28 540 PR A OC
HIFTRER , N A B B iR D RE AR AR R R A e A W 8, B R, i A 22 B AR ) 48 22 579 5%
ISR B R 2 R0 (PP333) . PP333 i 1 UL N IRIEOR (T, [T OR B R (GA3) (MIBE L TR (TAA) 5
AR, ABA | L0 S I SXREID R TR A K, SR AR S A AR BE T 2 (PA) B —Fh T LY
FYIPUR R FUNTEGR T P 2 RN A Z AR BRI M ( Citrus iunos ) W Th A7 2 1k
B B2 R B A B A7E ( Citrus limon) HeBz 5% ( Vitis vinifera) SESEFEIML( Piper nigrum') VA 3 58 HR 3 [1]
INFZE (Triticum aestivum ) FIHARE ST (Arabidopsis thaliana) " R HPERA 2 BN, R Z ME 3898 Wi B i
B PIHLEIE A TE A (A0 S e SR BT bE ™ BETE IR (ABA ) ) Wit T LA oAV AT 400 308 52 6 R 5 114
fERs ) BN ABA B9 AL BN AR LA B 35 4d | TRt 45 0K AE 1 i —8——7°C #2i B]-30°C ™) 4 fif oy 22
F(CTK) 7R Rt i 5 ABA B9 BEAIEL) . AKABER (SA) 1B R A= WA o A5 5 1536 o0 F, e
Wy R I S e P v Ay AR SR A (A X SE M AT A (R T AR B AR e
Jiti SA 4=BRELLA % ( Eriobotrya japonica ) #11i W i BITIERE J1 i TARBI AT R, 2= BUAL B0 7 vk i i &)
17, WA Z Wik, A= 25 5 w57

AR A B A it 0 BB XS 5 B R B PTIERE T, N 7E B 2 A I A B, — i E A a5, A
T AR B AT Mt A DL AT 20 B e B T v ) T LA A B A ST FE R T B
3.5 AEPHER
3.5.1 ‘EBEBI R H]

LR B AN R R SEIE S FE QAR AL 2 A7 e 2 VKA TG AN B (fRTRR INA 4B , B T 78
—3—=2Cif KA Y ALK S5 0K & AR FR R 5 TC INA 20 B AFAE AR, — e nT i —7——6°C A9 IR, X — R 3Lk
WS RN A A TR AR T RE T — 208425 R0 B AR ¢ A B R A A 1A 1 INA 4 5 20
AARK IR, UKAZAH T J2175 & RN S AR ) 18 32 AR G 5 i S22 R 2% DR et 5 A2 0 3 RN A B vk B
INA 4R AMAE Y TRV G |, 2 D AR R 7T RO B2 R 43, FRIE AN 1986 AR FFJ INA 41 B (Y F
5%, W 1 R E A Wy vk RS RN OL S T UKAZ A0 TR o0 A= 2 A T AL 1 AR R . FEARL T
Baca Z5'% 35 1 A 43 85 O 40 T8 AT 75 % BBk R AE-5°C i LA VA% E PE ; Lindow ™ 7E49.3% %2 4% ( Populus
angustifolia) SRR TE 1Y) 95 R 1 & A 74 FRAFAE INA ZH T8 ; Kam ' 58 I 7ER I b T 7 B 5P L T4
( Populus angustifolia) RENN T AU . 7EEIN, PN il Se AL TT W ( Populus spp) 143 25 2 K &
INA ZHEA A LA b ARIE T E 65 B oA A TR ) 23 A RS S TE ] JR) 5 | S A AR o 35 55

255 B R e W ST e B B INA A PR 9 245 3010 el LB R K INA 28 T RV IR K B 1 s vk O 1k A T g
fan, H AHHS] A FERAE I = F 42 (OBDA) |, e A RCHL AT INA A0 5 1Y kA% TG PR R T, O T W B 76 .
X EH— RGN IE IR R G (CRYOTED ) B8 TAT, JE B B, BH1E INA 2 TR 258 >F 575 100 SR A% R =% 7R
Wk, i DRGSR Vali 45 R L TS B RE FR T R T INA 20581 24 751 07 16 K% 75 7 3R 6 , o e i o
T B BRAAR _ INA HHEE AR 24500 B 7R 2 00 SCBEAE T L — B R PR | BRRE AR R VKAZ 4 TR
MREREIR VKA (G YE RO C RO AT SRR £ KR 1o 2459 B A s
3.5.2 G FAEYFYiE
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AR 75 R 1R 5 AL B PR 2 3 2R A s DT 5 ST 1) 6 10 B8 00 st AR 00 ) AT el 8 R Bt A 4 v W % 51
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