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Abstract: In order to investigate the variation of nitrogen isotope compositions of plants in calcareous soil regions of the
karst plateau southwest China and its affecting factors a small watershed in the karst plateau Wangjiazhai was select—
ed as the study area leaves of four common shrub species from degraded floras with only three different types of vegetation
in the study area were collected and nitrogen stable isotope compositions and contents of C N P K Ca and Mg in the
leaves were analyzed. The results showed that: (1) The 8N values of leaves ranged from —5. 86%0 to —0. 54%c with an
average of —2. 31%o. (2) Statistically the 3" N values of leaves from different plant communities were significantly differ—
ent ( P< 0.05) but the difference of §"°N in leaves of different plant species presented significantly ( P< 0.05) only in
shrub communities. (3) The "N values of shrub leaves in the study area were significantly affected by the interaction of
species factor and community type ( P=0.021 R*=0.860) . (4) The 8N values and the contents of K in leaves showed
a significant negative correlation ( P< 0.05) while the 8N values and the contents of N in leaves didn’ t show a positive
correlation implying the effect of harsh habitat conditions in the karst area.
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1
Table 1 Basic features of the sample plots
/° /m 1% /em 3"N" /%o 3N/ %0
30 1.0 40 1.0 -3.20 3.96
35 L5 50 3.0 -3.07 6.50
25 1.4 45 1.0 -3.48 4.83
12 2.4 90 5.0 -3.23 2.70
40 4.2 70 1.0 -2.44 3.97
37 1.9 90 2.0 -3.46 4.81
33 16.0 98 8.0 -3.76 3.19
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2 3°N
Table 2 The macronutrient contents and §°N values in leaves of common shrubs in the sample plots
/(mg/g
- (mg/e) 3" N /%o
C N P K Ca Mg
488.98 11.77 0.58 4.33 19. 84 4.50 -2.63
488. 65 11.32 0.61 5.74 21.08 4.43 -2.57
489.79 12.72 0.70 3.15 20. 71 5.36 -1.76
494. 89 11. 49 0.62 3.11 20. 86 4.56 -1.32
481.02 12. 15 0.51 3.28 20.70 4.90 -2.38
495. 69 12.35 0. 46 6.74 20. 06 3.74 -2.95
452.90 12.76 0. 67 4. 81 22. 88 5.11 -3.30
477.26 16.23 0.63 5.35 21.23 3.80 -1.36
482.20 14.73 0.57 4.90 20. 98 4.08 -1.92
476. 11 15. 68 0.58 5.01 21.08 4.27 -0.93
472.38 16.23 0.65 6.16 22.84 4.13 -1.80
483. 85 17.45 0.67 4.39 22.24 4.53 -0.54
483. 51 19.63 0.67 6.49 21. 00 4.35 -1.81
468. 98 17.24 0. 87 7.28 20. 96 3.82 -5.86
423.01 20. 18 0.91 4. 88 11. 11 2.68 -2.32
423.82 19.71 0.95 7.42 10. 62 2.87 -0.97
422.96 22.98 0.94 4.94 10. 89 2.89 -0.99
424.99 23.46 0.75 4.48 10. 78 2.84 -1.35
436. 50 27.42 1.05 9.44 10.22 2.70 -1.52
431.26 25. 67 0.76 9.82 10. 48 2.71 —-1.88
426.72 28.35 1.38 10. 64 10. 43 2.73 -3.35
457.29 21.47 0.75 7.34 22.59 3.85 -2.02
456. 02 25. 11 0.87 11.57 22.68 3.97 -2.28
460. 29 26. 63 0.93 7.12 22. 89 3.80 -1.26
455.91 25.19 0. 65 6.12 23. 86 4.05 -3.04
468. 83 28. 10 0.70 10. 03 21.90 3.61 -4.16
456. 61 26.23 0.85 7.85 23.56 4. 04 -2.84
456. 39 30. 20 0.93 9.39 23.23 4.07 -5.67
3
Table 3 3“N values of shrub leaves in different floras
/%0 /%o /%0 %0 1%
12 -1.75% 0.63 -2.63~-0.93 0. 40 -36.00
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4 -4, 55" 1.41 -5.86~-3.30 1.99 -30.99
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4 3"N (n=7)
Table 4 Characteristics of §°N values in leaves of different shrub species ( 2=7) ( %o)
1%
—-2.42° 0. 68 -2.57 -3.30 -1.32 0.55 -0.31 1.99 0. 46 -28.10
-2.03° 1.76 -1.80 -5.86 -0.54 -2.18 5.29 5.32 3. 11 -86.70
-1.77*% 0.85 -1.52 -3.35 -0.97 -1.17 1.12 2.38 0.72 —48.02
-3.04° 1. 47 -2.84 -5.67 -1.26 -0.92 0. 66 4. 41 2.17 —-48.36
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5 8°N
Table 5 Pearson correlation coefficients between 3°N macronutrient contents and selected stoichiometric ratios in leaves
81N /%q [(me/e) C/N N/P P/K K/Ca
C N P K Ca Mg
C -0. 041
N -0.213  -0.661™
P -0.156  -0.736™ 0.705™
K -0.390" -0.410" 0.761™  0.593*
Ca -0.268 0.742™ -0.273 -0.543*  -0.148
Mg -0.079 0.803™ -0.616™ -0.626™  -0.500" 0.806™
C/N 0.106  0.761™ -0.960™ -0.707™  -0.691 0.350 0. 687
N/P -0.137  -0.169 0.659™  =0.056 0.451" 0.156 -0.247 -0.616™
P/K 0.349 -0.068 -0.334 0. 069 -0.706* -0. 257 0.157 0.278 -0. 560 ™
K/Ca -0.045  -0.717* 0.639™  0.749™ 0.732° -0.746™ -0.803™ -0.633"  0.140 -0.282
Ca/Mg -0. 366 0.401" 0.175 -0.252 0.263 0.800™  0.293 -0. 119 0.500*  -0.562™ -0.401"
D 0.01 ( ) " 0.05 ( ) .
2016) . 8°N
N (3 (References) :
R 815 N Alvarez-Clare S Mack M C. 2011. Influence of precipitation on soil and
N foliar nutrients across nine Costa Rican forests. Biotropica 43(4):
433-441
N N Clark CM Tilman D. 2008. Loss of plant species after chronic low—=level
( 2012) ° nitrogen deposition to prairie grasslands. Nature 451(7179): 712
N N -715
( Alvarez—Clare and Mack 2011) o Dijkstra F A He M Z Johansen M P Harrison J J Keitel C. 2015.
N Plant and microbial uptake of nitrogen and phosphorus affected by
drought using N and *?P tracers. Soil Biology and Biochemistry
82: 135-142
N N Evans R D. 2001. Physiological mechanisms influencing plant nitrogen i—
N ( Korner sotope composition. Trends in Plant Science 6(3): 121-126
1989; 2007; 2013; Hobbie E A Macko S A Williams M. 2000. Correlations between foliar
2017: 2018) ., 3"5N and nitrogen concentrations may indicate plant-mycorrhizal in—
SISN N teractions. Oecologia 122(2) : 273-283
Hogberg P. 1997. Tansley Review No. 95 N natural abundance in soil—
° 815N K plant systems. New Phytologist 137(2): 179-203
( P<O0. 05) 815 N K Ismaili K Ismaili M Ibijbijen J. 2015. The use of B3¢ and PN based i-
. sotopic techniques for assessing soil C and N changes under conser—
vation agriculture. European Journal of Agronomy 64: 1-7
5 Korner C. 1989. The nutritional status of plants from high altitudes: A
worldwide comparison. Oecologia 81( 3): 379-391
815 N —5. 86%0 ~ Rennenberg H Dannenmann M Gessler A Kreuzwieser J  Simon J
-0. 54%0 -2.31%0 815 N Papen H. 2009. Nitrogen balance in forest soils: Nutritional
6]5N . limitation of plants under climate change stresses. Plant Biology 11
(S1): 4-23
s Robinson D. 2001. "N as an integrator of the nitrogen cycle. Trends in
5°N Ecology & Evolution 16( 3): 153-162
( P=0. 021) ° 815 N Schimann H Ponton S Hittenschwiler S Ferry B Lensi R Domenach
A M Roggy J C. 2008. Differing nitrogen use strategies of two tropi—
( P<0. 05) cal 1rainforeslt5 late successional tree species in French Guiana: Evi-
15 dence from N natural abundance and microbial activities. Soil Biol—-
(P<0.05) § 8°N K ogy and Biochemistry 40(2) : 487-494
5 N N Templer P H Arthur M A Lovett G M Weathers K C. 2007. Plant and

o soil natural abundance  "N: Indicators of relative rates of nitrogen



2019 38(5)

cycling in temperate forest ecosystems. Oecologia 153( 2): 399
-406

van der Sleen P Zuidema P A Pons T L. 2017. Stable isotopes in tropi—
cal tree rings: Theory methods and applications. Functional
Ecology 31(9): 1674-1689

Voronin P'Y Mukhin V A Velivetskaya T A Ignat’ ev A V. Kuznetsov
V V. 2017. Isotope composition of carbon and nitrogen in tissues and
organs of Betula pendula. Russian Journal of Plant Physiology 64
(2): 184-189

Werth M Mehltreter K Briones O Kazda M. 2015. Stable carbon and
nitrogen isotope compositions change with leaf age in two mangrove
ferns. Flora — Morphology  Distribution  Functional Ecology of
Plants 210: 80-86

. 2013.
29(7) :
230-237
. 2012.
31(1): 7-11
. 2018. 3
37(1): 38-42
. 2014,
sh¢C . 35(9) : 3587-3594
. 2015.
24(7): 1168
-1176
. 2015. .
29(4) : 247-252 315
. 2015.
34(9):
2457-2463
.2017.
6 C.N.P
25(10) : 1085-1094
. 2007. .
27( 10) : 2072-2079
. 2013. . : 243-270
. 2010
38(3): 271-279
.2014.

937

29(2): 216
-226
. 2016. 3C  3"N
36( 1) : 235-243
. 2007a
26(3) : 295-299
. 2007b.
26(7) : 1094-1100
. 2011.
25(6): 1235-1243
. 2014.
3N . 33
(2): 214-220
. L2017, .
34(5): 1109-1116
. 2006.
25(9) : 1038-1043
. 2017.
. co,
28(7) : 2179-2185
. 2017.
36(5): 1208-1214
. 2018.
38(10) : 1918-1926
. 2016
- 40( 6)
533-542
.2012. N
36(4) : 346-352
. 2017.
37( 11) : 3755-3764
. 2016.
29
(5): 708-715
. 2012.

20( 6) : 981-989



