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Abstract

Pistachio ( Pistacia vera L. ), an important nuts in the world, has great economic value.
This plant is cultivated at very small scale in Xinjiang of China, but little knowledge about
Pistachio limits seriously its production in China. In this dissertation, the biological charac-
teristics of Pistacia vera L. such as seeds germination, growth, photosynthesis, cold resist-
ance, drought toleration and so on, and it’s breeding, grafting, micropropagation, cutting
and suitable planting areas are studied, in order to provide pistachio’ s introduction and ex-

pand with theory guide and effective breeding technology. The main conclusions as follows:

1. The seeds of Pistacia vera L. stored under dark condition at 5°C can keep constant germi-
nation rate in 3 years, but it decreases by 25 percents every year when stored in room tem-
perature. Soaked in boiling water and concentrate H,SO, for 20 min, the seeds germination
rate of P. atlantica and PGI are improved respectively; soaked in GA, solution for 24 hours,
the seeds germinate rate of Pistacia vera L. is greatly improved and the time goes short. The
reasons for this are that the nutriment stored in seeds is transformed quickly, the balance of
endo-hormones is breaks, and the inhibition of ABA was eliminated by the augmentation of
GA,.

2. The study on the growth of pistachio seedlings shows that the shoot grows slowly in spring
and quickly in summer, some seedlings can keep growing in late fall. The results of the
treatment with hormones indicated : soaked in solution of 200.g/L IBA for 5 min and quickly
dipped into the No. 3 ABT rhizogenesis powder solution, the survival rate and the growth of
“Kerman” seedlings are enhanced and accelerated ; quickly dipped into the No. 3 ABT rhizo-
genesis powder solution of 200pg/L and 400pg/L, the survival rate and the growth of UCBI

and P. atlantica are advanced greatly.

3. The optimum temperature of photosynthesis in pistachio leaves is 30°C, the light satura-
tion point of photosynthesis is 1600 wmol/(m” « s) , the optimum relative soil water content
of photosynthesis is 70% and the critical relative soil water content, which needs for irrigata-

tion, is 30% —35%. There is slightly variation in Pn among the Pistacia vera varieties, but
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® Abstract ®

the curve of diurnal variation of pistachio leaf photosynthesis all showed two peaks. This fact
indicated that there exists photoinhibition of photosynthesis in pistachio leaves under strong
sunlight at noon. The study on the photoinhibiton of pistachio shows: the exposure of Pistacia
vera seedlings to high irradiance induced lowering of apparent quantum yield (AQY) , maximal
fluorescence( Fm ) , minimal fluorescence ( FO), variable fluorescence ( Fv) , photochemical
efficiency of PST ( Fu/Fm) , and photochemical quenching (gP), but raising the Non-pho-
tochemical quenching (g/N) ,this indicates that high irradiance reduces the quantities of oxi-
dized Q,, which depresses the ability of electron transport from @, to @4, and lowers the

electron transport rate and the photosynthesis rate.

4. The water relation in samplings of pistachio and its stock were studied during the winter.
The results show that water content and water saturated deficits of seedlings reduced quickly
in early winter because of the high transpiration, and these are the reasons for shoot death.
The experiment of refrigeration treatment indicates that the critical temperature for P. chinen-
sis and pistachio introduced from Xinjiang is about —30°C, and -20°C for P. atlantica and
PG-1 ; the sequence of ability to resist cold is as follows; P. chinenesis > P. vera
(Xingjiang) > P. atlantica > PG- 1. The survival rate of those seedlings can be improved
by the protective means of burying seedlings, heaping earth around the root and spreading

vaseline around stem.

5. The trail of drought resistance indicated : as drought stress developing, the water parame-
ters of ¥,'° W% RWC’® and ROWC’in seedlings becomes lower, the ability of osmotic ad-
justment, turgor maintenance and resistant dehydration is improved. It was deduced from the
change of morphological character and water parameter that there are two ways for resistant
drought, i. e. (D avoiding drought by reducing the area and the transpiration of leaves. @
tolerating drought by improving the ability of osmotic adjustment and turgor maintenance. We
conclude that the mechanism of drought resistance is mainly based on drought tolerance be-
cause the ability of resistant dehydration of seedlings under severe water stress is higher than

that of water keeping,

6. Under water stress, both stomatic and nonstomatic limitation are the reasons for photosyn-
thesis rate decline. Under light water stress, the main reason is the stomatic limitation; un-
der heavy water stress that is nonstomatic limitation. When seedlings under severe water
stress, the content of chlorophyll decline, the system of chloroplast membrane injured and
the activity of RUBPcase reduced are mainly reasons of Pn depress. Meanwhile, the reduc-
tion of chlorophyll fluorescence parameter such as Fm Fv/Fm gP and gN indicates that wa-
ter stress depresses the electron ransport ability from Q,—Q; and it’ s rate, which are the

fundamental reasons for photosynthesis rate decrease.
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7. Soil drought results in the decrease of superoxide dismutase (SOD) activities and increase
of malonaldehyde (MDA ) contents in pistachio leaf cells, acid phosphatase activities and
soluble phosphotus contents elevated. There was significant negative correlationship between
MDA and linolenic acid contents, and also between linoleic acid and linolenic acid contents.
Compared with the changes of the index of unsaturated fatty acid, acid phosphatase activities
changed in an opposite direction. This fact indicated that more active oxygen started the lipid
peroxidation and phosphatide densterification of membrane. It was inferred that the primary
mechanism of membrane injury caused by active oxygen might be as follows: more active ox-
ygen contents under drought stress started the lipid peroxidation of membrane which resulted
in decrease of unsaturated fatty acid, enhanced dissolution of acid phosphatase binded to
membrane causing lipid densterification of membrane and accelerating damage of membrane

in structure and function.

8. The best seedlings for plantation are potted seedlings, and their survival rate may reach
over 95% when they were transplanted. Before sowing, the seeds should better be stored in
wet sands at low temperature for 5 weeks, and the optimum depth of sowing is about Scm in
spring. Without any treatment before sowing, the seeds should be sowed in depth of Scm.
Cutting radicel and taproot of seedlings respectively in sowing and raining season are a best
way for producing good seedlings, which have many absorbing roots and the high survival

rate when transplanted.

9. Results of grafting trial shows: the budding survival rate on hybrid UCB- [ was higher
commonly than that on the Pistacia atlantica Desf; On two rootstocks, one-year-old branch
performed better than two-year-old stem; In mid August, the highest budding survival rate
was attained with two rootstocks; After treatment with 50 .100ug/L IBA and 50ug/L 6-BA,
the budding survival rate on hybrid UCB- | was decreased, but the budding survival rate on
Pistacia atlantica was increased evidently, particularly it has been increased 22.8% by
treatment of 100 pg/L IBA.

10. Studied on micropropagation of Pistacia vera showed: the suitable medium that will sup-
port excellent growth of Pistacia vera was the Murashige and Skoog ( MS) medium supple-
mented with 2. 0 mg/L 6-BA and 0. 05 mg/L NAA, but the frequency of shoot-tip necrosis
which reached to 36. 4 percent in 35 days is high. Instead MS medium with Driver-Kuniyuki-
Walnut (DWK) medium, the frequency of shoot-tip necrosis were declined from 36. 4 per-
cent to 9. 3 percent. The best suitable multiplication medium was DWK + 2.0 mg/L 6-BA
+ 0.05 mg/L NAA. Cultured shoots of P. vera had the greatest callus production and the

least rooting production (only 32. 5 percent rooted shooting) on 1/2MS medium containing
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2. 0mg/L IBA. When the shoots were cultured on 1/2MS medium which containing 2. Omg/
L IBA and 20mg/L phlorizin instead of 1/2MS medium containing 2. 0Omg/L IBA, the cul-
tured shoots with less callus were achieved and the rate of rooted shoots were enhanced from
32. 5 percent to 80 percent. The optimum rooting medium was 1/2MS + 2.0Omg/L IBA +
20mg/L phlorizin.

11. On the basis of climatic data from 147 meteorological stations in China, 9 climatic fac-
tors that mainly effect on cultivation of pistachio are compared with these in original by the
method of optimal ratio of fuzzy similarity. According to results and combining with practical
introduction and cultivation experiments, 3 kind of suitable climatic and ecological regions of

Central-Asia type and Mediterranean type of pistachio are demarcated respectively.

12. Soil texture, soil pH value and calcium content in soil of 52 soil types that mainly dis-
tribute in 60 soil regions and 3 soil zones of China are compared with these in original by the
method of grey gethering, According to result of grey gethering, 52 soil types are divided 4
grades which are most suitable, suitable, less suitable and not suitable for cultivation of pis-
tachio. Then in the light of the grades of soil type that each soil region is composed of, 3

kinds of suitable soil regions of pistachio are delimited.

13. According to the regionalization results of suitable climatic - ecological regions and suit-
able soil regions of pistachio in China, climatic factor and soil factor are synthetically ana-
lysed by the method of calculating weighted Haiming distance. On the basis of the values of
weighted Haiming distance, combined with the results obtained from biological research,
practical introduction, cultivation experiments and taken some crucial conditions into consid-
eration, the suitable planting regions of pistachio Central-Asia type and pistachio Mediterra-
nean type in China are demarcated respectively. The extensive area of China is divided into
most suitable, suitable, less suitable and not suitable planting regions for pistachio Central-

Asia type and Mediterranean type cultivation.

Key words: pistachio, growth, photosynthesis, photoinhibition, drought resistance, chloro-
phyll fluorescence parameter, propagation, grafting, hormone, optimal ratio of fuzzy similari-

ty, grey systems, suitable planting areas
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