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Abstract: Taking male and female ginkgo before defoliation as materials, the changes of photosynthetic pigment and
protective enzymes activity as well as the change regulation of organic and inorganic nutrients were studied,in order to
investigate the changing rule of the physiological and biochemical substances in ginkgo leaves on the eve of nutrient
transfer and blade. The results showed that during the autumn, before leaves falling down, the chlorophyll content and
POD activity reduced gradually in both female and male plants, whereas carotenoid content and SOD activity increased
slightly first and then decreased gradually before defoliation. Starch, soluble sugar and soluble protein contents in leaves
also reduced significantly, whereas these contents in branches increased significantly. Total nitrogen,phosphorus contents
in leaves decreased slightly and the contents in branches rose correspondingly, whereas potassium content in leaves and
branches had no significant change. Therefore, before leaves falling down, photosynthetic pigment contents and protective
enzyme activities of ginkgo leaves reduced gradually with the senescence process of leaves; organic nutrition, nitrogen
content and phosphorus content will transfer from leaves to branches. This ensured to reduce nutrient waste by fallen
leaves and reserved more energy for the plant in winter.
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Table 1 Effects of different treatments on hydraulic structure of ‘Fuji” apple tree
i 7K Kieat 1k K HE Kshoot I b 7K R K leaf B R KE Kishoor  MHAZEHSFAKE Kot BERZEHRIKE K shoot
sham Leaf hydraulic Shoot hydraulic Leaf area specific leaf Leaf area specific shoot Petiole area specific leaf Stem area specific shoot
Treatment conductance conductance hydraulic conductance hydraulic conductance hydraulic conductance hydraulic conductance
m
TOAMENt 10—6Xkge MPa—1+ /10~6Xkge MPa—1+ /10~4Xkg+ MPa~l +  /10~4Xkg+ MPa—1+  /10—4Xkg+ MPa—1 + /kg* MPa—1 +
o1 o1 sl em2 sl em2 sl em2 sl em—2
CI 4.07a 12. 28a 10. 26b 3. 59¢ 4. 83a 14. 56a
PRD 3.53b 11. 91ab 11.73a 5.07a 3.35b 11. 31b
NI 2. 36¢ 8.06b 10. 25b 4. 35b 2.17¢ 7.41c

T R AFESCF B [/ — AR R R A FE A 22 53 B 3% (P<<0.05). .

Note: Different small letters in the same column mean significant difference at 0. 05 level among treatments. The same below.
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Table 2 The changes of carbon stable isotope of

‘Fuji” apple leaf under different irrigation modes

ab3a IEH WK (CD
Treatments
BRIFEALE 813C
Carbon isotope/ %o

2.3 “ELIERMRA R BT R E R R/
AL
M52 3 ATLLE i, 76 1E % HE Bk (CD X A1 AR R4k
98 T DX PR 2R DX A B, ZE R BE 30~100 em T8
£33 AEEFEXATEXL"ERMEEXS
TERRERNRSENTEL

The changes of deuterium stable isotope of shoot and

R T2 (PRD) LRTEND

Conventional irrigation Half root zone drying Whole root zone drying

—26.55+0.13 —26.31£0. 09 —26.43+0.18

Table 3

soil of ‘Fuji” apple trees under different irrigation modes

RIS IR HAE 8D/ %0, SMOW
ARG 138 Different depth soil layer/cm
0~10 10~20 20~30

pus:|

Treatment

SR
30~100  Branches

IEHEMK
Conventional
irrigation(CD)

AR T R X
Half root zone drying —26. 22b

(irrigation side)

ERTR-TREK
Half root zone drying —31. 33c
(drought side)

LRTER
Whole root zone
drying(NI)

—15. 34a —23. 64a —64.9c —8L.1lc  —70.76a

—38. 85b —57. 36b —86. 32¢

—75.02b

—44. 06c —54.95b  —61.61b

—31. 56¢ —37.87b  —48.16a —54.83a —69.62a
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Effects of Half-root Zone Drying on Water Transportation and Stable
Isotope of Mature ‘Fuji’ Apple Trees

XU Sheng-rong' ,LIU Fu-ting® ,ZHANG Yong-wang® ,ZHANG Lin-sen’ , HU Jing-jiang® , HAN Ming-yu’
(1. College of Forestry, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2, College of Horticulture, Northwest
Agriculture and Forestry University, Yangling, Shaanxi 712100; 3. College of Life Science, Northwest Agriculture and Forestry University,
Yangling , Shaanxi 712100)

Abstract; Taking thirteen-year-old ‘Fuji’ apple tree as material,the effects of whole root zone drying (NI),half-root zone
drying(PRD) and conventional irrigation(CI) on the water transportation and stable isotope of apple trees in the field
conditons of the Loess Plateau were studied. The results showed that, the leaf and shoot hydraulic conductance had
gradually declined as the degree of drought increased, leaf hydraulic conductance of PRD and NI reduced 13.27% and
42.01% yshoot hydraulic conductance of PRD and NI reduced 3.01% and 34.36% compared with that of CI But
compared with CI and NI, leaf area specific leaf hydraulic conductance and leaf area specific shoot hydraulic conductance of
PRD were enhanced by 14. 33% and 14. 44%,41. 23% and 16. 55% respectively. By deuterium and carbon stable isotopes
analysis,the WUE of PRD was higher than that of NI and CI;water deficit increased utilization rate of deep soil moisture
for plant,increased the rate of contribution of deep soil moisture to tree body moisture, This showed that PRD treatment
can change the water use strategy and improve water use efficiency without influencing the apple tree normal
physiological indices in the semiarid areas of Northwest China.

Key words: partial root zone irrigation;stable isotope; ‘Fuji” apple;hydraulic structure
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