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farmer’s stochastic questionnaire investigations about orchard fertilization conditions. In order to improve the efficiency
and achieve integrated management of nutrient resources further more guide farmers scientific fertilization in grape
main planting ares of Hebei Province-Huailai, Changli and Zhuolu-an investigations was carry through in 2009. The
results showed that there was great difference in organic fertilizer with 74% farmers less than 1 000 kg/667m® in
Huailai instead of 88% farmers by 4 000~5 000 kg/667m’in Zhuolu. The average application rate of nitrogen, P, O;
and K, O was 53. 7~138. 8 kg/667m”,27. 8~45. 7 kg/667m”,23. 8~71. 3 kg/667m’ respectively,lack of coordination of
nitrogen, phosphorus and potassium ratio and application time was inappropriate. The nitrogen fertilizer was excessive
in the growth. Phosphorus and potassium can not be timely supplied. It can be proposed that achieve integrated
management of nutrient resources and improve the utilization of fertilizer, strengthen science and technology in
fertilization of grape and produce grape specialty fertilizer.

Key words: Hebei province;grape; present situation of fertilizer application



2011 13 9~12

1.2 (5 :U(l',):(li_-rnmz)/<Inu1 -
Lin ) 5 (6) Ulx)=1—(a;:—
50 . 10 , Zoin Y/ (T = ZToin ) o (51 (6) U(x;)
’ 1.0 cmX0.5 cm ’ FAA o X; s Loz ~Lmin
48 h, 70% . e
’ 12 Hmo ’ 2
OLYMPUS . , Image-Pro 21
Plus 6.0 :
A 1 , 10
A A A ’ 304.96~381.43 pm;
o
’ ) ’ ’
10 1.0 ecm X
’ v ’ 11. 91~21. 42 pm, 10. 16 ~19. 01 pmy;
0.5 cm o 5% KOH 10 min
: : 47.52~64. 91 pm,
s , Olympus
’ 1~2 ’ ’
. , Image-Pro Plus 6. 0
o ’ ’
: N A 193. 15~262. 74 pm, ,
' ) ; ’ . 8.61~12.01 pm.,
Excel DPS
A ’ 6.91~8. 58 pm, 411. 21~590. 42 /mm®,
. ¢ D,
(D (CTR) =
° 10 o
/ 3 (2) =1/4x( X 9 9
)5 (3) = / 3 (4)
’
= X X 100% 5
’ 80% .
1 10 10
Table 1 Values of 10 anatomical leaf structure index related to drought resistance of 10 pummelo cultivars
Leaf Top Lower Thickness  Thickness of Stoma densit Longitudinal Horizontal
Cultivar thickness epidermis epidermis of palisade sponge CTR N :‘ o :Zy Stoma size diameter diameter
/pm thickness/pm  thickness/pm  tissue/pm tissue/ pm /No T mm of stoma/pm of stoma/pm
. 381.43a 17.48¢ 14.19¢ 64.91a 262. 74a 17. 05ab 590. 42ab 58.50¢ 10. 75¢d 6.91cd
Zuoshiyou
304. 96e 14. 66d 13.35¢ 49.73¢ 193. 151 16. 38abc 533. 46abed 71.03b 11. 29abe 7.95ab
Zaoshuyou
. 352. 08abc 18. 16bc 13.73¢ 62.61ab 239. 33bed 17.73a 494, 56bcde 81. 26a 12.01a 8.58a
Tongxianyou
< 344, 34cd 13.73de 13.37¢ 39.76d 240. 92abe 11.57¢ 427, 88e 56.05cd 10. 36de 6.83d
Chandler Pummelo
Qiyou 347. 51bed 13. 69de 15. 18be 61.47ab 258. 62ab 17.69a 616. 81a 79.01ab 11. 58ab 8. 65a
. . 343.82cd 14.52d 13.18¢ 52.07¢ 243. 36ab 15.12¢d 411. 21e 52.48cd 9.61le 6.97cd
Liangpingyou
. 321.53de 11.91e 10. 16d 47.52¢ 220. 23cde 14.51d 534. 85abed 48.50d 8. 64f 7.08cd
Huayingshanyou
. 343.71cd 20. 64ab 19.01a 58. 75ab 218. 45de 17. 22ab 562. 63abc 74. 64ab 11. 04bed 8. 56a
Humiyou
352. 12abc 21.16b 15. 28be 58. 54ab 213. 13ef 16. 62abc 470. 94cde 60. 63c¢ 9.96¢ 7.56bc
Dongfengzaoyou
. 374. 29ab 21.42a 17. 31ab 58.15b 253. 36ab 15. 71bed 451. 498de 55.43cd 9.98e 7.04cd
Aiwenyou
P=0.05 . Note: The small letters after figures in the table express the significance at 5% level.
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Table 2 The result of principal componnents analysis o
, 11
Principal component Given value  Percentage/ % Accumulative percentage/ % 10 ( 4) ’
1 5.4681 49.7104 49.71 10 . > >
2 2.6202 23.8196 73.53 > > > > > >
3 1.372 12.4728 86 >
3
Table 3 Component matrix
1 2 3
Indexes Component 1 Component 2 Component 3
Longitudinal diameter of stoma/pm 0. 3535 —0.1024 0. 025
Horizontal diameter of stoma/pm 0.367 —0.2455 —0.128
Stoma density/  + mm™? 0.2819 —0.157 0. 387
Stoma size 0. 3839 —0.1938 —0.062
Relative area 0.3917 —0.2041 0.15
Leaf thickness/pm 0.0876 0.5793 0.192
Thickness of palisade tissue/ pum 0. 3393 0.2843 0.129
Thickness of sponge tissue/pm 0.0397 0.401 0.568
Top epidermis thickness/pm 0. 1804 0. 3999 —0.516
Lower epidermis rhickness/;ml 0.2488 0.2939 —0.405
CTR 0.376 0.044 0.013
Note: The relative area of each species the size of stomatal density and stomatal index calculated from the average.
4 10
Table 4 Subordinate function values of 10 cultivars and comprehensive appraisal on drought resistance
Lorixgnudmal IIerzomal Stoma Stoma . Leaf Thickness o Thickness . . lower
. diameter  diameter . . Relative . . Top epidermis . . e
Cultivar density size thickness  f palisade  of sponge . | epidermis CTR Mean  Order
of stoma  of stoma L, area ; . | . | thickness/ pm .
, P /¢ mnm /pm tissue/pum  tissue/ pm thickness/ pm
/pm /pm
. 0. 3731 0.9594 0. 8716 0. 6949 0.4773 1. 0000 1. 0000 0. 0000 0.5854 0. 4552 0. 8886 0.6641 1
Zuoshiyou
. 0.2113 0. 3840 0.5946 0.3123 0. 6008 0. 0000 0.3963 1. 0000 0. 2895 0. 3606 0.7799 0.4481 9
Zaoshuyou
. 0. 0000 0.0415 0. 4054 0. 0000 0. 6854 0.6162 0. 9086 0. 3365 0.6571 0.4038 1.0000 0.4595 7
Tongxianyou
N 0. 4881 1. 0000 0.0811 0. 7696 0. 0885 0.5150 0. 0000 0. 3136 0.1910 0. 3629 0.0000 0. 3463 10
Chandler Pummelo
Qiyou 0. 1247 0. 0000 1. 0000 0. 0689 1. 0000 0.5564 0. 8632 0. 0593 0. 1875 0.5672 0.9925 0.4927 5
. . 0.7124 0.9257 0. 0000 0. 8786 0. 0000 0.5082 0. 4895 0.2785 0.2744 0. 3410 0.5764 0.4532 8
Liangpingyou
. 1. 0000 0.8614 0. 6014 1. 0000 0. 1606 0.2167 0. 3085 0.6109 0. 0000 0. 0000 0.4777 0.4761 6
Huayingshanyou
. 0. 2862 0. 0491 0. 7365 0.2021 0.7519 0.5068 0. 7551 0. 6365 0.9181 1. 0000 0.9159 0.6144 4
Humiyou
0.6061 0.6012 0. 2905 0. 6298 0. 2568 0.6167 0. 7466 0.7130 0.9731 0.5790 0.8201 0.6212 3
Dongfengzaoyou
. 0. 6003 0. 8859 0.1959 0.7884 0.1270 0.9067 0. 7311 0.1348 1.0000 0. 8085 0.6726 0.6229 2
Aiwenyou
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Study on Leaf Anatomical Structure Indexes Related to
Drought Resistance of Pummelo

LIU Bing-hao,CHEN Guo-ping,NIU Ying, LIAO Xian-jun, LUO Shi-xing, CHEN Gui-feng

(Guangxi Citrus Research Institute, Guangxi Citrus Cultivation Base of Improvement Key Laboratory,Guilin, Guangxi 541004)

Abstract: Ten cultivars pummelo were used as test material, the drought resistance indexes of leaf thickness, top
epidermis thickness,lower epidermis thickness, thickness of palisade tissue, leaf tissue structure tense ratio(CTR),
longitudinal diameter of stoma, horizontal diameter of stoma, stoma density, stoma size and relative area of different
cultivars pummelo were measured, by the method of membership function on drought resistance indexes were
analyzed. The results showed that differences of each anatomical leaf structure index among the 10 cultivars were
extremely significant. Then the principal component analysis of 10 leaf anatomical structure indexes were calculated.
According to the result, an order of drought resistance of the 10 cuhivars was given by using subordinate function
values analysis: Zuoshiyou™ Aiwenyou > Dongfengzaoyou > Humiyou > Qiyou > Huayingshanyou > Tongxianyou >
Liangpingyou™>Zaoshuyou>Chandler Pummelo.
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