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Table 1 Climate and geographic information of sampling sites

. AR K/ mm ERE/C
I 1z £
G5 b X % /E #4iE/N MAR MAT
1 & s 119°27'06" 34°46'09" 883.9 14.5
2 KB4 B 118°16'08" 34°38'37" 832.9 13.8
3 KIEH 117°49'20" 34°38'48" 820. 3 14.4
4 PAEL 116°09'11" 34°46'31" 621. 4 14.2
5 2L L 114°44'55" 34°49'32" 631.1 14.3
6 H M T 113°38'20" 34°54'04" 640. 8 14.7
7 W& AT 112°19'30" 34°43'20" 673.2 14. 4
8 =T 111°03'49" 34°42'29" 558.1 14.0
9 e B 110°13'18" 34°33'41" 602.9 13.1
10 TR E 108°50'07" 34°32'32" 504. 1 13.5
11 HRE 107°52'41" 34°20'35" 569.9 12.8
12 KK T 105°57'34" 34°32'43" 500. 7 11.4
13 Wi B 114°11'51" 36°18"40" 509. 2 13.4
14 W HL 113°48'23" 35°29'26" 586.9 14.6
15 FE T 113°45'23" 34°00"30" 733.5 14. 6
16 I oo i 114°03'45" 33°09'47" 990. 4 15.2
17 fE P 113°59'46" 32°08'38" 1106.1 15.5
18 E3=N 114°02'15" 31°18'59" 1138.0 16.8
19 ik i 113°26'05" 30°25'48" 1238.6 17.0
20 I I T 113°26'48" 29°28'32" 1582.5 16. 8
21 W BE 7T 113°33'42" 28°09'14" 1551.3 17.5
22 i L 113°23'07" 27°00'59" 1518.4 18. 1
23 AT 113°56'34" 26°03'49" 1742.4 15.8
24 {4k T 113°43"17" 25°05'29" 1 660.9 19.9
25 B pl T 113°22'08" 24°10"31" 1.835.9 21.2
26 I T 113°22'22" 22°51'48" 1 906.8 22.8
27 ol 113°23'17" 22°35'40" 1 846.8 22.0
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Table 2 Soil nutrients content at different longitudes

. %%, E)&ﬁﬁﬁ?ﬁi ﬁ*ﬂ}ﬁi Eiﬂl%ﬁ{ iﬁiﬁf@ i}ﬁ%fﬁfﬁ ﬁiﬁﬁ?@i bH
/(g+kg™) /(mg-kg ') /(gekg) /(mg-kg ) /(g-kg ) /(gekg ') /(mge+kg ")

1 0. 87 110. 50 18. 70 122. 00 0. 90 0.13 12. 30 6.72

2 1.35 127.00 32.35 285. 00 2.80 0. 25 68. 95 6. 87

3 1. 26 102. 50 28. 30 203. 00 2.59 0.42 17. 25 6. 87

4 1. 50 120. 00 33. 85 243.00 6.11 0. 26 25.30 6.98

5 1.07 83.50 23.10 265. 00 5.81 0. 54 26. 00 7.39

6 1. 11 91.50 17.00 329.00 4.46 0. 36 78.10 6.75

7 2.09 101. 00 40. 25 490. 00 8. 30 0.23 31. 40 7.37

8 1.09 89.00 25.85 476. 00 8. 89 0.33 23.70 7.47

9 1.17 109. 50 21.95 293.00 7.73 0.14 56. 60 7.50
10 0. 89 71.00 24.00 743. 00 8.63 0.76 42.50 7.87
11 0.9 169. 50 15. 60 215.50 9.53 0. 24 34.00 7.69
12 1.16 170. 00 31.95 199. 50 8.96 0. 25 19. 40 7.21
Mean 1.21 112. 08 26.08 322.00 6.23 0.33 36.29 7.22
SD 0. 34 31.07 7.49 170. 94 2.93 0.18 21.11 0. 38
CV/% 27.90 27.70 28.70 53.10 47.00 54. 40 58.20 5. 30
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Table 3  Soil nutrients content at different latitudes
e ﬁé%ﬁi E@ﬁﬁ’iffxi ﬁm)ﬁ: iﬁifi‘ﬁl%ﬁ{ ?ci‘ﬁé‘fif@ i}ﬁ&fﬁzféﬁ% ﬁ’?ﬁ(@ii oH
/(g+kg ') /(mg-kg ') /(g-kg') /(mg-kg ') /J(g+kgD /(g+kg™) /(mg-kg )

13 1.55 64. 00 105. 50 144. 00 7.47 0. 24 6. 25 6.07
14 1. 14 73.00 34. 00 343.67 8. 45 0. 26 41. 30 6. 87
15 1.28 73.00 26. 60 243.67 4.70 0. 33 11. 80 7.08
16 1. 39 73.50 25.10 236. 33 3.33 0. 30 29.15 5.72
17 1. 20 63. 00 21.65 197. 83 4.63 0. 38 28. 40 7.16
18 0. 69 28.50 11.55 113.58 2.07 0. 35 6. 30 6.81
19 1.07 59.50 15. 60 131.67 3. 81 0.18 7.70 6. 14
20 1. 88 38.50 41.95 127. 33 2.85 0.19 25.90 6.32
21 1. 05 39.00 19. 40 139.58 2.15 0.12 15.30 5. 94
22 0.79 45. 00 15.95 131. 50 2. 30 0.12 5. 05 6. 86
23 0.45 13.00 11. 80 168. 50 1.97 0.08 4. 30 7.02
24 1.24 48. 50 38.50 160. 83 2.99 0.11 22.30 6. 83
25 1.28 71.00 24.55 133.17 4.65 0.08 12. 45 7.12
26 1.48 164. 50 26. 65 353.00 1.91 0.15 135. 00 5.99
27 0. 63 54. 00 16. 10 214. 67 3. 14 0.12 12. 30 6. 56
Mean 1. 14 60. 53 28.99 189. 29 3.26 0. 20 24.23 6.57
SD 0. 38 33.89 23.06 76. 38 1. 97 0.10 32.52 0.49
CV/% 33.29 55.99 79.53 40. 35 52.40 50. 91 134. 21 7.47
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Table 4 Correlation coefficients among longitude, climate and soil nutrient indexes

i H £ ol i 2R A LT TR e PEsE A S pH
WA AT —0.03 1
LB SOM 0.84" 0. 04 1
HACE AK 0.12 —0.58" 0.18 1
ZHRPESS Ca 0.08 0.20 0.10 0. 49 1
Lk Mg —0.27 —0.57 —0.09 0.64" 0.16 1
B AP 0.02 —0.14 —0.19 0.23 —0.05 0.03 1
pH —0.15 —0.05 —0.09 0.61" 0.84" 0.41 —0.07 1
7 0.15 —0.33 0.09 —0.37 —0.91" —0.15 —0.02 —0.76""
S AR K 3 MAR 0.13 —0.09 0.05 —0.48 —0.91" —0.34 —0.03 —0.74"
SE A4 AR BE MAT 0.23 —0.71"  —0.03 0. 09 —0.56" 0.13 0.10 —0.47

T % FIR A AR B B 2K (P<C0. 01D, % » "FRIR MR M 1K B # /K (P<C0. 05), T[]
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Table 5 Correlation coefficients among latitude , climate and soil nutrient indexes

i ki

i H 2R A% A AHHLBT AL e e H R pH
Wi A AT 0.47 1
HHLE SOM 0.58~ 0.13 1
WA AK 0.16 0.73**  —0.04 1
LS Ca 0.32 0. 14 0. 60 0. 30 1
4 BE Mg 0.21 0.07 0.11 0.20 0.35 1
B AP 0.38 0. 88 —0.01 0.74**  —0.11 —0.02 1
pH —0.39 —0.31 —0.28 —0.09 0.14 0.07 —0.32 1
=5 0.29 —0.13 0.45 0.06 0.66" 0.77* —0.27 —0.08
S AE K MAR —0.23 0.03 —0.48 —0.17 —0.74" —0.75" 0.23 0.03
S AF IR BE MAT —0.11 0.38 —0. 36 0.09 —0.50 —0.62" 0. 44 —0.02
PEES A4 P BE S A R 35 TE AR 56 (P<C0. 01) , AF B B K AR (R . M4 0 2F M 4 398 1 o SR AT 0 £
B ICHAEES (P<70. 01) 5 3c e PEBE S A0 835 SO 43 foy B0 2 00 S AR 3R R A0 AT 4 IR T 40 b o
RP=0.01) . A1 B2 5 5B ER2 05 DI (P g st Q1 454 M D B -+ 308 3 59 T 25 45 16 b

<0..05) » RIVHf) 5F AR - HEAZ 4 1 £ 55 S e P Bk 1) 5 R A
[EEI Bl AT Y| (€. 3P

2.3 AEEZGEATRIERFIEZARENLILER
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A XA TR] 2 5 A [ 26 5 1) b 3 SR 0 £ 5 B RE T
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PR JEE S AR A5 T2 B Oy P 454 00 3R A R 9 K/ B
L A8 AS R 8 BT A T B 14 TR R R LA A% R 4
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W LR g A R T LR B Zead [ml 5 43 B #6417 40
B AR (E) 5 LR B 25 A 8 (Q) Z ]
AR AL A B (B 1D S H AR HE T 5 F . Q= —30. 69
+0.008E* +(—4. 86E—5 E*.R* =0. 507, LI K4
(ND 5 13557 53 Bt 255 8 AR B (Q)) Z 1) 1 dRe L U &
B 1D S bR | 77 2 : Qi =11, 324 — 0. 712N+

P iR AT HE e O f il i AE M AR S A FR I 0. 013N" R =0. 458(% 6,7).
x6 HAFREIFEHFHSTENEFRE
Table 6 Weights of the soil nutrient evaluation factors

IR HF 2R i A A BT gy A2 e B A Bk

N E 0.14 0.13 0.16 0.15 0.13 0.14 0.15
®7T BAFRIEFSENEFIRRAE
Table 7 Grading standards for soil nutrient evaluation factors
ST E A A AL AL A A LA BE A R
/g+kg)  /(mgeke D Jlgeke) J(mgeke)  J(gekg)  /(gekg)  /(mg-kg D

Xoin 0.65 29.00 12.00 122. 00 1.19 0.08 5. 10
Xonid 1.16 73.00 24.55 214.67 4.46 0.24 23.70
Xmax 1. 80 169. 00 41. 00 489. 00 8. 90 0. 50 78.00

2.4 BEERSEERMNENNEELERTINY
i 53 #fr

FH 32 L3 23 B FAE OC 23 Hr R 0 28 45 LTI
ek K RS A 24 AR Y B SR 2 I T DL R OTR 2R S

S L ERB AT A R R B SR
Hi‘“l?ﬁu 24 F A BT TR R ® K97, 11 %,
lfﬁiﬁﬁiiﬁﬁiﬂTfﬁﬁ? AR K R
EWEE:® 2 ER A EFEERTEEMNGE
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Fig. 1 Comprehensive indexes for soil nutrient quality evaluation at different longitudes and latitudes
x8 EHANWER
Table 8 The results of principal component analysis
e B Wiy e F 5
234 N : 234 : : .
E-PC1 E-PC2 N-PC1 N-PC2 N-PC3
ZE 0.213 0.977 4% TN 0. 283 0. 820 0.158
ESTES —0.975 0.193 W fii A AN 0. 585 0. 307 —0.461
AEH K B MAR 0. 980 —0.014 HHLET OM 0.117 0.714 0.588
IR MAT 0.967 —0.006 HRLA AK 0. 845 —0.125 —0.051
TR/ % 72.317 24,793 L, Ca 0.793 0. 003 0.382
2Tk E/ % 72.317 97.110 AEHe B Mg 0. 643 —0. 309 0. 199
AR AP 0.447 0.379 —0.733
pH 0.653 —0.550 0.147
TRk EE/ Y 35. 236 22.871 16. 635
BT/ % 35.236 58.107 74,742
HE-PC (R 2L HE UG R 9 P N-PC U LR 9P T 19 5 . F I
K9 EHAMIEFRIGEEREZEANHEXLREY
Table 9 Correlation coefficients between primary components and soil quality
N-PC1 N-PC2 N-PC3 E-PC1 E-PC2 Qi
N-PC1 1
N-PC2 0. 000 1
N-PC3 0. 000 0. 000 1
E-PC1 —0.631" 0.030 —0.333 1
E-PC2 —0. 340 0.183 0.027 0. 000 1
Qi 0.856"" 0.439"" —0.037 —0.589"" —0.163 1

T QIUER LR Er A B I AR
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Effects of different longitudes and latitudes on soil
nutrition in wild bermudagrass distribution
areas in China

WANG Miao-li,ZHANG Jing-xue,GUO Zhi-peng, QU-Gen, GUAN Yong-zhuo,
GUO Yu-xia, YAN Xue-bing

(College of Animal and Veterinary Science , Henan Agricultural University , Zhengzhou 450002 ,China)

Abstract; Soil samples around Cynodon dactylon root system grown in China along the 34°N latitude line
with 113°E longitude line were sampled,then total and available nitrogen, organic matter, available potassium,
exchangeable Ca, exchangeable Mg, available phosphorus and pH in 27 regions were determined in the lab.
Thereafter,the effects of geographical longitude with latitude on soil nutrient of bermudagrass was explored
from the collected data. The results showed that there was significant spatial heterogeneity among soil nutrient
contents,and the coefficient of variation of all soil nutrient indexes were above 27% in longitude and above 33 %
in latitude. Soil exchangeable Ca content (P<C0.01) and pH value (P<C0.01) were significantly and negatively
correlated with longitude. The available nitrogen content (P<C0. 01),exchangeable Ca (P<C0. 01) content and
pH (P<C0.01) were significantly effected by the local climatic factors along longitude gradients. Soil exchangea-
ble Ca content (P<C0.01) and exchangeable Mg (P<C0. 01)were significantly and positively correlated with lati-
tude, while the local climatic factors along latitude gradients significantly effected the soil nutrients of those
two. The average value of soil quality along longitude was greater than in latitude. Latitude and climatic factors
significantly effected the soil quality,while the longitude will not. To sum up,the soil nutrients of bermudagrass
showed obvious different with the changes of longitude and latitude. The exchangeable Ca content and the pH
value were significantly increased with the decrease of longitude,while the contents of exchangeable Ca and ex-
changeable Mg were significantly decreased with the decrease of latitude.

Key words: bermudagrass;soil nutrient;longitude;latitude



