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Xylem Embolism Resistance of Different AlmondCultivars Based on the Xylem

Anatomical Characteristics of Current-Year Shoot
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(Institute of Horticulture , Xinjiang Academy of Agricultural Sciences \Urumqi 830091, Xinjiang »China )

Abstract; The xylem embolism resistance is one of the important indicators of drought resistance evaluation
of woody plants, which is closely related to the anatomical structure of xylem. The embolism resistance
abilities of 9 different almond (Amygdalus communis) cultivars were evaluated from the xylem anatomical
structure of the current-year shoots to provide a theoretical references for further understanding the adap-
tation strategies of almond to drought stress environment. The xylem anatomical structures were observed
by optical microscopy and the embolism resistance ability was evaluated by the subordinate function meth-
od. The results showed that 1) there was significant differences in some xylem anatomical features among
different ecological groups (P<C0.01),such as vessel diameter(D),vessel hydraulic diameter(Dh) , vessel
density(V},), solitary vessel index (Vs) and wood density (WD), The xylem of current-year shoots of
American varieties had higher WD and V's values than those of Xinjiang local varieties (P <C0.05); the D
and V|, values of Xinjiang local varieties were higher than American varieties. 2) The order of embolism re-
sistance ability was S3>>M7>M2>M1>M8>S14>S1>S9>S12,and it was preliminarily determined
that the current-year shoot xylem of American almond varieties had the higher ability of embolism resist-
ance,while Xinjiang local varieties (expect for S3) had the relatively vulnerable xylem of embolism.
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Fig. 1 Cross sectional light microscopy images of the current-year shoot anatomical structure of almond different cultivars
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Table 1 Differences in the xylem anatomical structures of current year shoot of different almond Cultivars
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S1 % 0.45%0.0lcd  18.8+0.8b  22.98+0.61a 620,0%33.9bc  0.65+0.03¢c  1,4140,04 de  5.320.06a  0.025%0,002b
S35 0.49£0.0lab  16.340.6 ¢ 18.160.28de 464,134, 3 ¢ 0.69%0,04 be  1.36+0.06 e  4.6%0.07cde  0.034+0.003a
S9 5 0.40+0.03¢  12.94+0.4 f 18.25+0.53de 1595.5+281a 0.58+0.02d  3.2840.33a  4.440.04e  0.02340.001b
S12 %5 0.40+0.0le  20.4+0.2a  24.17+0.51a  608.3+39 be  0.54+0.03d 1.80%0.09 bed 4.740.06bc  0.02140.001b
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Table 2 Subordinate function values of 9 Almond varieties and comprehensive appraisal on xylem cavitation resistance
WD 4 Sk 3 2 9E
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S1 0.700 8 0.476 1 0.524 0 0.834 9 0.608 5 0.894 1 0.303 2 0.256 5 4.598 1 0.574 8 7
S3 0.814 5 0.587 5 0.754 9 0.908 0 0.682 9 0.908 7 0.223 2 0.353 3 5.233 0 0.654 1 1
S9 0.552 0 0.742 0 0.750 5 0.4257 0.486 1 0.540 0 0.209 3 0.2213 3.926 8 0.490 8 9
S12 0.570 0 0.406 6 0.467 0 0.840 4 0.4231 0.783 0 0.236 9 0.2018 3.933 9 0.4917 8
S14 0.607 5 0.5827 0.683 1 0.784 2 0.607 3 0.824 3 0.217 6 0.3013 1.607 9 0.576 0 6
M1 0.7320 0.676 9 0.718 4 0.798 0 0.712 3 0.705 5 0.217 7 0.270 2 4.830 9 0.603 9 4
M2 0.626 3 0.685 1 0.786 4 0.807 2 0.760 3 0.756 4 0.224 1 0.2814 4.927 2 0.6159 3
M7 0.868 2 0.647 6 0.700 6 0.858 2 0.700 8 0.804 5 0.2318 0.2913 5.103 0 0.637 9 2
M8 0.7819 0.600 7 0.593 4 0.8521 0.697 5 0.705 9 0.248 6 0.288 2 4.768 4 0.596 0 5
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Fig. 2 Current-year shoot xylem vessel diameter distribution ratio of Almond different cultivars
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