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Study on Drought Resistance of Leaf Anatomical Structure
of Corylus heterophylla X Corylus avellana

LI Jiacheng', LUQO Da*, SHI Yanjiang®, SONG Fenghui''**

(1 Forestry and Horticulture Institute, Xinjiang Agricultural University, Urumqi 830052, China; 2 Institute of Economic Forest-

ry, Xinjiang Academy of Forestry Science, Urumgi 830063, China)

Abstract: In order to study the ecological adaptability of Corylus heterophylla X Corylus avellana in the ar-
id regions of Xinjiang, we collected 38 varieties (lines) of C. heterophylia X C. avellana from the planting
resources collection in Chabuchaer County, Xinjiang, and applied the paraffin wax method. The optical
microscopy technique was used to determine the epidermal thickness, epidermis thickness, leaf thickness,
main vein thickness, palisade tissue thickness, sponge tissue thickness, palisade tissue thickness/sponge
tissue thickness (gate-to-sea ratio), palisade tissue tightness and sponge, looseness of tissue structure.
These nine drought-related anatomical structural parameters were used with statistical analysis and com-
prehensive evaluation of drought resistance. The results showed that; (1) the differences in main vein
thickness, upper and lower epidermis thickness, leaf thickness, palisade tissue thickness and sponge tissue
thickness of different varieties (lines) showed extremely significant levels, and there was a significant cor-
relation and significant correlation between epidermal thickness, epidermis thickness, leaf thickness, pali-

sade tissue thickness and sponge tissue thickness. (2) Principal component analysis showed that the eigen-
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values of the first, second and third principal components were 3. 109, 2. 614 and 1. 884, respectively. The

cumulative contribution rate of the first three principal components was 84.52% , which basically summa-

rized the main information of all indicators. (3) The cluster analysis method was used to divide 38 varieties

(lines) into five categories. The comprehensive evaluation of drought resistance by the membership func-
tion method showed that 84-48, 81-21, 84-310, F-03, B-11, and 85-162 had strong drought resistance, 85-

127, 85-88, B-21, and 80-4 drought resistance is poor.

Key words: Corylus heterophylla X Corylus avellana ; leaf anatomical structure; cluster analysis; member-

ship function method; drought resistance
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Fig.1 Schematic diagram of the anatomical structure of the leaves and main veins

of Corylus heterophylla X Corylus avellana
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varieties (lines) of C. heterophylla X C. awvellana
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Table 3 Principal component analysis of leaf anatomical structure parameters

4> Principal component

fife 1) 45 4 2 B
Anatomical structure parameter 9 3
X, —0. 257 —0. 065 0.321
X; 0.179 0.275 0. 899
X3 0.322 0.438 0.721
X4 0. 946 0.212 0.029
X5 0.788 0. 551 —0.221
X5 0.979 —0.152 —0.084
X7 0. 344 —0.911 0.202
Xs 0. 560 —0.722 —0. 241
Xy 0.030 0.787 —0.545
FRAE{H Eigenvalue 3.109 2.614 1. 884
TTik % Variance contribution rate/ % 34.546 29.043 20.932
EHITTHk % Cumulative contribution rate/ % 34.546 63.588 84.520
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Table 4 Comparison of leaf anatomical structure parameters of 38 varieties (lines)
of C. heterophyllaXC. awvellana
7GR wiOnderel

VaArlcty X1 X, X; X, X5 X5 X Xs X, Total drought

(line) resistant
84-545 0. 440 0.424 0.463 0.715 0. 547 0. 440 0. 383 0.527 0.420 0. 484 14
82-32 0.503 0. 485 0. 407 0. 648 0.313 0. 549 0. 381 0.552 0.403 0.471 18
T2-02 0.662 0.411 0. 363 0.512 0.401 0. 304 0.361 0.501 0. 604 0. 458 23
84-376 0.492 0. 348 0. 568 0.474 0. 374 0. 468 0. 544 0.515 0. 488 0.474 17
82-15 0.264 0. 353 0.393 0.524 0. 348 0. 464 0. 569 0. 569 0.576 0.451 27
84-263 0. 387 0.199 0.485 0. 505 0. 504 0. 549 0.437 0. 385 0.503 0. 439 31
F-03 0. 337 0.519 0.433 0.572 0. 508 0. 589 0.578 0. 634 0.561 0.526 4
N1 0.437 0.283 0.483 0.485 0.601 0.616 0.315 0. 365 0.510 0.455 26
85-119 0.767 0.329 0. 374 0.371 0. 447 0.423 0. 450 0.422 0. 564 0.461 22
Shjfnz(qiil;?hao 455 0.524 0.541 0. 569 0.477 0.433 0.402 0. 356 0. 530 0.476 16
85-88 0. 394 0. 397 0.428 0.508 0. 344 0. 481 0.408 0. 386 0. 456 0.422 36
1-25 0.458 0.468 0.343 0. 554 0.627 0. 499 0.410 0.641 0.515 0.502 10
F-04 0. 506 0. 594 0.312 0.228 0.437 0.408 0.420 0. 464 0.491 0.429 34
85-83 0. 326 0.498 0. 444 0.632 0. 499 0.625 0.485 0. 280 0. 547 0.482 14
80-4 0.414 0. 609 0. 300 0. 302 0. 454 0.421 0.426 0. 356 0. 350 0. 404 38
84-72 0. 354 0.410 0.503 0.571 0.408 0.313 0. 609 0. 390 0.492 0. 450 29
B-11 0.615 0.462 0.503 0.593 0. 564 0.519 0.420 0.493 0.514 0.520 5
T2-01 0.567 0.433 0. 504 0.498 0.536 0. 405 0. 407 0. 456 0.433 0.471 19
84-310 0.603 0. 296 0.675 0.461 0. 397 0. 567 0. 545 0. 689 0. 555 0.532 3
82-11 0.677 0.416 0.432 0. 549 0.398 0.459 0.588 0.387 0.317 0. 469 20
85-41 0. 486 0. 353 0. 544 0.494 0. 386 0.703 0.628 0. 594 0. 359 0.505 9
84-226 0. 361 0. 404 0.539 0.429 0. 537 0. 509 0. 357 0.483 0.492 0. 457 24
85-162 0.441 0.441 0.375 0.577 0. 649 0.637 0. 350 0.477 0.713 0.518 6
80-13 0. 489 0.582 0.626 0.478 0.382 0.368 0.577 0.594 0. 316 0. 490 12
84-48 0. 650 0. 466 0.586 0. 349 0. 405 0.795 0.452 0.711 0. 697 0.568 1
85-127 0.520 0.432 0.416 0.424 0.432 0. 360 0.291 0.373 0.553 0.422 35
85-57 0.232 0.482 0. 586 0. 546 0.296 0. 328 0. 655 0.613 0. 309 0.450 28
84-256 0.738 0. 660 0.443 0. 363 0. 280 0. 306 0.556 0.430 0.407 0.465 21
84-36 0.297 0.428 0. 369 0.481 0. 381 0. 469 0.612 0. 485 0. 369 0.432 33
81-21 0.616 0. 507 0. 557 0. 549 0. 587 0.613 0. 444 0.611 0. 383 0.541 2
85-76 0.612 0.553 0.511 0.571 0.481 0.399 0. 496 0.455 0.477 0. 506 8
84-102 0.443 0.510 0.414 0. 784 0.471 0. 548 0. 440 0. 565 0.424 0.511 7
82-8 0.475 0. 540 0.595 0.493 0. 380 0. 396 0.505 0. 288 0. 269 0.438 32
B-21 0. 244 0.295 0.508 0.611 0.408 0. 445 0. 285 0. 409 0.451 0. 406 37
85-202 0.637 0.612 0.498 0. 317 0. 399 0. 352 0.450 0.614 0.408 0.476 15
85-140 0.315 0.442 0. 398 0. 499 0. 396 0.497 0.583 0. 454 0. 409 0. 444 30
B-3 0. 504 0. 566 0. 447 0.491 0.475 0.553 0. 394 0.483 0.515 0.492 11
82-4 0.296 0. 405 0.378 0. 689 0. 285 0. 786 0.737 0. 244 0. 284 0. 456 25
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