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Abstract; Taking widely cultivated cultivar ‘ Pawnee’ , ‘Mahan’ , and ‘ Western’ of Carya illinoinensis
(Wangenh.) K. Koch in Anhui Province as research materials, the leaf structure characteristics and
branch hydraulic function of the three cultivars were compared, and their drought resistance were
evaluated by using subordinate function value method. The results show that compared with ‘ Mahan’ |
the stomata of ‘ Pawnee’ and ‘ Western’ are small, their stomatal densities are high, and their vein
densities are relatively high in general; the leaf, upper epidermis, and lower epidermis of ‘ Pawnee’ and
‘Western’ are relatively thick, and are evidently thicker than those of ‘ Mahan’ ; the tightness degree of
leaf tissue structure and specific leaf mass of ‘ Pawnee’ and ‘ Western’ are significantly higher than those
of ‘Mahan’ ; the vessel diameter of ‘ Mahan’ is 45.1 wm, and is significantly greater than that of
‘Pawnee’ (42.2 pm), but the vessel density and vessel wall reinforcement of ‘ Pawnee’ and
‘Western’ are significantly greater than those of ‘ Mahan’; the differences among sapwood specific
conductivity of the three cultivars are not significant, while the natural percentage loss of hydraulic
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conductivity of branches of ‘Pawnee’ and ‘ Western’ are 23.3% and 22.2%, respectively, which are
significantly lower than that of ‘ Mahan’ (32.9%) ;
g+ cm”), and is significantly higher than those of ¢ Mahan’

the wood density of ‘Pawnee’ is the largest (0.49
(0.45 g -
(0.45 g+ em™). The subordinate function value method analysis result shows that the subordinate
function values of ‘Pawnee’ and ‘ Western’ are 0.55 and 0.52 respectively, which are evidently higher
than that of ‘Mahan’ (0.44). In conclusion, the drought resistance of ‘ Pawnee’ and ‘ Western’ are

-3
cm ) and ‘ Western’

stronger than that of *Mahan’ , therefore, they are suitable for planting in arid areas.
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Table 1 Basic situation and soil physical and chemical properties of three plots of Carya illinoinensis ( Wangenh.) K. Koch
P j:%?q:'h%'lflj%fﬁ\i/(mg . kgl'l) L e
N 538 /°C . ach element content in soi -
pd g g T g CTU e () pHIE
Plot"”  Longitude Latitude Annual mean  Altitude B R HAL B Bulk density in pH value of
temperature precipitation Ammonium Nitrate Available soil soil
nitrogen nitrogen  phosphorus
FX  EI116°50" N31°48' 15.7 1010 62 9.21 42.62 13.90 1.29 7.35
CF  E117°08" N32°02' 15.1 980 55 7.83 38.50 10.57 1.37 4.94
YQ  E115°22" N33°18’ 14.9 889 31 6.44 36.69 8.43 1.44 8.10

DFX: AT AL PG EL Feixi County in Hefei City; CF; & HEHi K 32 & Changfeng County in Hefei City; YQ: FFIH &R X Yingquan District in Fuyang

City.
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Fig. 1 Stomatal characteristics and vein density of three cultivars of Carya illinoinensis ( Wangenh.) K. Koch
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Fig. 2 Leaf anatomical structure and specific leaf mass of three cultivars of Carya illinoinensis ( Wangenh.) K. Koch
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Fig. 3 Vessel characteristics of branches of three cultivars of Carya illinoinensis ( Wangenh.) K. Koch
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Fig. 4 Wood character and hydraulic characters of branches of three cultivars of Carya illinoinensis ( Wangenh.) K. Koch
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Table 2 Subordinate function value of three cultivars of Carya illinoinensis ( Wangenh.) K. Koch!

RJEREUE  Subordinate function value

A
Cultivar SL SD VD LT UET LET PTT STT PTT/STT TD LD
p 0.54 0.49 0.65 0.42 0.36 0.45 0.55 0.73 0.59 0.71 0.71
M 0.42 0.37 0.57 0.33 0.34 0.39 0.37 0.69 0.39 0.60 0.59
w 0.51 0.39 0.67 0.40 0.41 0.54 0.48 0.72 0.54 0.67 0.68
X F)JEPREUE  Subordinate function value
Cultivar SLM VDi VDe VWT DSV VWR WD ssC NPLHC {8 Mean
P 0.81 0.40 0.67 0.45 0.70 0.57 0.37 0.48 0.29 0.55
M 0.22 0.21 0.46 0.57 0.41 0.37 0.50 0.40 0.56 0.44
w 0.50 0.41 0.59 0.30 0.57 0.55 0.68 0.40 0.30 0.52
DP, “JE’ ‘Pawnee’ ; M; * Th5 *Mahan’ ; W, B> ¢ Western’ . SL; ALK Stomatal length; SD: XFLEEF Stomatal density; VD Hfik

HEJE Vein density; LT M JE R Leaf thickness; UET: |3} JE R Upper epidermis thickness; LET: T3¢ JEJE Lower epidermis thickness; PTT .

A2 21 Palisade tissue thickness; STT: R4 4 SR Spongy tissue thickness; PTT/STT. HRLLH L Mg 4R 441 Y Ratio of palisade tissue to
spongy tissue; TD . IH- Fr 2l 2R 2h 4 B s i Tightness degree of leaf tissue structure; LD - 2 R 25 A A 8l B Loose degree of leaf tissue structure;
SLM: LI JBite Specific leaf mass; VDi: 545 H A% Vessel diameter; VDe: S % Vessel density; VWT; S BEJE Vessel wall thickness; IDSV
FENREEE Inside diameter span of vessel; VWR: P& BENIE B Vessel wall reinforcement; WD A#f % E Wood density; SSC: 144 b 5%

Sapwood specific conductivity; NPLHC: SRR T T /K125 Natural percentage loss of hydraulic conductivity.
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