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Table 1 Conductivity of conifers at different low temperatures
/  Treamment tanperature
Tree pecies - 10 - 20 - 30 - 40
P. menziesii var. glauca 36 12+ 2 36 56 43+ 1 84 56 80% 1 42 67. 55+ Q 15
P. nigra var. austriaca 34 35+ 2 75 65 11+ 2 28 70 43+ 2 12 80 39+ 1 77
P. tabulad omis 37 44+ 1 93 58 95+ 2 08 63 39+ 3 15 65 66+ 2 73
2 3 (L Ts0)

Table 2 Regression modelsof conductivity and the tissue'smedian lethal tenperature (L Tso) of three kinds of pines

/
T ree gecies Regression model R?2 P L Tsoof

the tissue
P. iesii var. glau- -

- menziesii glau Y= s @ e om Q 904 7 Q 0000 - 17 9a
P. ni var. -

triaca nigra vak aust -y - s ol 555 0 i Q 962 6 Q 0000 - 15 4D

. — 675
P. tabulae€f omis Y= Ty glezzir 0T Q917 4 Q 000 3 -152b
Note The different letters indicate significant difference It is the same in the follow ing tables
22 70% 80% 3 , 3
2 1 1
, 3
3

[12]
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Table 3 Freew ater and bound w ater content of conifers
/% /% /% y
: Freew ater Bound w ater Total water Bound w ater,
Tree species content content content Freew ater
P. menziesii var. glauca 350b 45 19 a 48 69 b 12 89 a
P. nigra var. austriaca 14 80 a 36 06 b 50 87 ab 2 44p
P. tabulad om s 14 61 a 37.72b 52 32a 2 58 b
23 3 K" ,
) K" 3
K" CI , K*
[12-13] 4 3
4 3 K*
Table 4 Content of luble sugar, freeAA and K™ in conifers
% \ + ;
. Content of/ ’ /lng: g A
T ree gecies oluble sugar Content of freeAA K™ content
P. menziesii var. glauca 17 44 b Q 36 a 4888 a
P. nigra var. austriaca 22 83 a 0 35a 32838 ¢
P. tabulad om is 18 68 b Q 37a 4538 b
24 3 (] 5 ,3
5 3
Table 5 Content of chlorophyll and carotenoid in conifers
; (mg- g M (mg- g9 Carotenoidé:hlorophyll
Tree pecies Chlorophyll content Carotenoid content ratio
P. menziesii var. glauca 12 728 a 2 608 a Q 205b
P. nigra var. austriaca 9 365b 2 205 a Q 235 ab
P. tabulad om is 10 598 ab 2 695 a Q 254 a
25 3 ABA
ABA
ABA , mmolA
,ABA
[3] 1 1
3 ABA , : l
:!Jl
P.nigra Pt
ABA , ABA var.austraca
, 45 6 ug/g, 13 ABA
ABA 890 958 ug/g, Fig 1 Content of ABA in conifers

, (P< Q 05)
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Research on the cold resistance of Pinus nigra var. austriaca
and P seudotsuga menziesii var. glauca

GONG Y ue-hua®, FAN Jun-Feng®, ZHOU Y ong-xue’, SUN Qun® Y ANG Jun-feng®
(aCollege d L if eScience, b College & Forestry,N orthw est A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: The cold resistance of P. nigra var. austriaca, P seudotsuga menziesii var. glauca and P. tabu-

laef om isw as detemm ined w ith artifical freezing method and conductometry. T he results show that the cold

resistance of P. nigra var. austriaca is smilarw ith that of P. tabulag om is, and the cold resistance of P seu-

dotsuga menziesii var. glauca is stronger than that of the other wo. A nd themechanisn of cold resistance

was studied It denonstrates that bound w ater/free w ater ratio and K™ content of P seudotsuga menziesii

var. glauca is very high, the contentsof 0luble sugar and ABA in P. nigra var. austriaca and the contents

of ABA and K" in P. tabulaef om s are high A dditionally, high carotenoid/chlorophyll ratio may contribute

to cold resistance of P. tabulagf omis So the mechanisn of cold resistance is different in these cold-hardy

trees

Key words Pinus nigra var. austriaca; Pseudotsuga menziesii var. glauca; P inus tabulagf omis; cold re-

sistance



