Pidb MR BE 2R 2020,35(1) : 101-107
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2020. 01. 15

AP RMA R TE R R EE TG

B, T M.v2W.B %.% W,FHK

(PHIERARBHE K Mg . BRI #5 ke 712100)

W OE. AT ARMPAEREZ 22—22.2—23,4—30,17—17.2—32,6—30,5—152 = 2 A~ 3+ 1B %
(ZM %) &AY 2 % (Qinzhong No. 2) . £33 (Longguai) 4 &% &, A 2 5 A 4548 R #oet B A 4,
KA FTALREMA EFR TR BINEN AR CERARANBRAILEMFEI TR RN RS 42
B AERSOMERALZEZRAF AEBEIMENEAREZARFRE TS, ZEREHA,
E R AR BE RS ER AL E R ABRFE 4R EEIRAR, 12 AR M A
SRR AERIEH A S AAILLAM HELRZNEZFEEZ  LEARFEHEASH.6—30>4—30
SR SAEAM 25 >17—17>5—152>>22—22>>2—23>2—32, BFRA %R Ttk —F if ik AAF 4L
B R RERAZARE .

R AP R R BRI LM AT RS AR R FR

hE 4SS 9722, 34 XERARERD A XEHE:1001-7461(2020)01-0101-07

Indirect Evaluation of Drought Resistance of Excellent Individual Clones of

Eucommia ulmoides Hybrids

7ZHOU Xuan-yuan, YU Hang,ZHONG Hao-ming,TU Wei, MIAO Fan,LI Zhou-qi"
(Collegeo f Forestry s Northwest A& F University ,Yangling 712100, Shaanzi,China)

Abstract ; Two-year-old grafted seedlings of 7 clones of Eucommia ulmoides (22—22,2—23,4—30,17—17,
2—32,6—30,and 5—152) and two referential cultivars ( Longguai,Qinzhong No. 2) were used as research
objects to examine the drought resistance of the clones. The leaf tissue structure was studied by paraffin
sectioning, the stomatal structure was observed by scanning electron microscopy,and the water physiology
characteristics were measured by pressure chamber technique. Principal component analysis was used to
screen out the main indicators. The drought resistance of each clone was compared and analyzed by mem-
bership function method. The results showed that 12 anatomical parameters,5 water physiological indexes
and 5 stomatal parameters were significantly different among the clones, and clonal drought resistance
ranked as:6—30>4—30>1ongguai™>Qinzhong No. 2>17—17>5—152>22—22>2—23>2—32. The re-
search results could provide references for further screening of excellent clones of E. ulmoides.
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Table 1 Names of 9 E. ulmoides clones
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Fig.1 The foliar cross sections of E. ulmoides clones
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Table 2 Leaf anatomical structure characteristics of E. ulmoides clones
bk 7 F KR ER €T S F= Tk 4 A o R F K= R R J:i'%EZ?Hﬂﬂ
/pm TR/ pm B/ pm AR/ pm /pm KA/ pm?
A 833.83+62. 771 599.48442.77e 175.10413. 50b 44.81+10. 21ab 261.02+8.27a 639.434203.77a
B 829. 0844, 47ef 457.99+10. 78bc 171.33416.70b 34.8948. 60a 377.37+29.45cd  1542. 394 366. 80bc
C 939. 38+8. 33¢g 482.01+18.67¢ 182.73+12. 13bc 54,8847, 43bc 268.34+15.07a 1328. 734+496. 84b
770.214+15. 30c¢ 428.90+87.59b 177.65413. 37bc 51.9647. 23bc 359.73+24.47¢ 1437. 634522, 29bc
E 780.51+11.43cd  451.66+15. 54be 183.45+11. 54bc 48.69+6.98b 310.11+13. 45b 1307. 68375. 46b
F 801.57+15. 86de 462.30+18. 85bc 220.10+10. 04d 61.9047.90c 379.09+45,77cd  1333. 154344, 59bd
G 444, 87+24. 26a 289.81+5.07a 138. 2549, 26a 33.5649.93a 377.16+17.83d 1807.894371. 06¢cd
H 731.17+22.02b 542.55420. 76d 241.35414. 28e 35.56+9. 23a 413.20+45.73¢ 1859. 84+415. 20d
1 708.30+19. 16b 444, 30+10. 68bc 190. 93+7.97c 53.927+9. 55bc 448. 90+ 25, 23f 2011, 14+258. 46d
F 14 183.18" * 33.31*~ 44.26% 10. 36" * 77.88" " 14.92*
4 2 4 41 T2 2H 21 24 40 B
A 362.834108. 76a 63.07+9.03a 156.03+15.77a 0.404+0. 08a 0.24+0.06a 0. 60+0. 03de
B 582.404216. 35abc 104, 04414, 37d 237.55+28.72¢c 0.4440.09a 0.28-+0.05b 0.63+0. 04e
C 504.294132. 10ab 85.0947. 55bc 145. 92415, 55a 0.584+0.09b 0.32+0.06c 0.5470.03bc
D 678.384293. 83bcd 94, 67+7.53cd 224.57+24.78c 0.424+0. 04a 0.26=+0. 04ab 0.62740.02e
E 620.094211. 68bc 75.90+6.37b 192.68417.04b 0.404+0. 05a 0.24-+0.05a 0.637+0.02e
F 809. 42+323. 32cd 148. 15+ 11. 60f 192.224+17.27b 0.774+0.06¢c 0.397+0. 06de 0.51=+0. 04ab
G 895. 27+330. 75d 122.31416. 29e 186.32425.11b 0.66+0.11b 0.32740.05¢ 0.50740. 04a
H 874.59+700. 64d 167.2146.87g 202.23+41.64b 0.837£0. 10c 0.40=£0. 08e 0.497+0. 04a
1 1347. 66+237. 50e 162.154+21.19¢g  255.65+22.78d 0.637+0. 14b 0.36+0.05d 0.57=+0.06cd
F {4 10.93* * 125.65"* 30.48"* 51.65%* 39.16" " 16,79 *
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Table 3 Comparison of water relations parameters of P-V curve among E. ulmoides clones
Totk & v,."/—MPa 7,19 /—MPa max /MPa RW(C° Vp/Vo
A 1.7040. 07ab 1.2040. 0de 6.37+0.04c 0.88+0.01b 0.92-+0.01f
B 1.2140. 32a 0.75%40.08b 5.30+0.01b 0.93+0.01f 0.91£0.01e
C 2.012£0.01cd 1.2240.02f 44,9640. 72i 0.9840. 051 0.9840. 03i
D 1.924+0. 02bc 0.88+0.01c 33.36%0.17h 0.9740.02h 0.972+0.02h
E 1.6040. 05a 0.8240.01b 7.13+0.03d 0.91+0.03d 0.89+0. 04c
F 2.3040.01d 1.3140.02f 9.16+0. 13e 0.8940.07c 0.8540.02b
G 1.4740. 04a 0.6940. 02a 15.31-0. 02g 0.9540. 06g 0.9540. 05g
H 1.95+0. 03bc 1.0440.04d 4.50£0.01a 0.8640. 05a 0.80740. 05a
1 2.01£0.07c 1.0840.03d 10.27+0. 071 0.92+0. 08e 0.91+0.06d
F {4 327.97* 30.38"* 188.26" * 50,91~ 98.83" "
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Fig. 2 Stomatal microstructures of E. ulmoides clones
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Table 4 Comparison of leaf stomata parameters among E. ulmoides clones

LR E@;ﬁrﬁ %;;ﬁrﬁ ’—T/&‘}lﬁfﬂ AAFE /fjﬁﬁw
A 42.7349. 72bc 11.35+2.47a 356.62+142. 15a 0.262+0.05a 105. 96414, 17a
B 50.32+11.53cde 18. 445, 40bc 708.99+293. 10¢ 0.36=40. 06bc 72.6346. 24bc
C 46.24=49. 36bed 17.44+£6.17b 657.324+334.32bc 0.37%£0. 10bc 127.56+18.41b
D 39. 74412, 29ab 12.22+4.80a 492, 01=£240. 33abc 0.31%£0.11ab 83.33+24.17a
E 36.0747. 46a 10.61+4. 95a 398.124+193. 40ab 0.30+0. 14ab 103.62+6.11a
F 44, 07412, 12abce 19.42+2.55bc 712.36+308. 43¢ 0.45240. 08¢ 119. 8347. 93be
G 53.88+7. 46de 21.3843. 87bc 974.85+196.48d 0.41240.09¢ 82.80+18.57bc
H 57.76£8.00e 22.55+7. 38¢c 1259. 65622, 46e 0.392£0. 08bc 87.284+5.50¢
1 46.7+7. 86bed 11.57+2.67a 523. 374155, 64abc 0.25%40. 06a 72.43411.40a

F 14 10. 05" * 12.01*~ 5.87* 11.00* 6.01"*
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Table 5 Principal component analysis of drought resistance related

parameters of E. ulmoides clones

E FEEE TR/ BB/ %
1 8.565 38.931 38.931
2 5.103 23.195 62.126
3 3.268 14. 854 76.981
4 2.844 12.928 89.909
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Table 6 Comprehensive evaluation results of drought resistance of E. ulmoides clones

17—17>5—152>>22—22>2—23>2—32(F 6),

SR JE o B

S e LT U AE S
R 25U w0 SALIFIE JEL £y L 4L ¥ HeFE
A 0. 000 0.821 0.096 0.397 0.328 7
B 0.393 0.109 0.576 0.047 0. 281 8
C 0.211 0. 856 0. 600 0.752 0. 604 2
D 0.303 0.309 0. 300 0. 649 0.390 5
E 0.122 0.209 0. 250 0.533 0.279 9
F 0.817 1. 00 1. 000 1. 000 0.954 1
G 0.568 0. 00 0. 800 0. 000 0.342 6
H 1. 00 0.560 0. 700 0.071 0.583 3
1 0.951 0.632 0. 000 0.718 0.575 4
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