PHALAL 4 23R . 2018.38(3) : 0544 — 0552
Acta Bot. Boreal. -Occident. Sin.

XEHS :1000-4025(2018)03-0544-09 doi: 10. 7606/j. issn. 1000-4025. 2018. 03. 0544

EGPHARMMAIRMNFIILERERE
REMERKDFI ARERR

EEFLERR A FLAEN HRE g, EAE

(AR AR Z BRFBE AR 35000252 46 45 IR KM [ A By 30k 37 , A A 4 2R 350212)

o OE LR TS N T R IR S AR R B AR TR JEUR B0 3 A S B 4P bR R BIF Sk B2 L
AFEAEW Gt 2 MO 1 R 2 LHE0~10 em) RIAFE B VAR AL R FREAH (67 C. 6" N) L BF s R ik VAR A R
F= B 1A -5 7K 43 ) 35k 356 R 8 R0 RRR B8 0 A T OG 2R  AAB 7 A TR ARS b 7K 40 ) R %6 R A R R 8 R i R 10 3
REFHHI, ZRFRW . (DEE DA FER R H 0% C 254 Bl R — 31, 682% ~ —29. 323%,, 3 6" C K/N K.
T Hb B > 15 PG AR B > R RR 3 > Sl B > B A, Bk BB RS A5 A il 010 C B 3R B R B ik > i s S R R B 0N
AR ARG Ll —5. 5480~ —2. 167%0, H 8" N R/INK « 5 FCA T > BUEAM T > A R 3 > W b > & B A, 45 Wl 3
R F >0, (O ARFE R FNRZ 1 0V N A B S —4. 67500~ —2.975%, . % 2 L4 6" N K/N g 83
HME>E KRB ARE >R EZ >R EARFRMFERZ L5 C e LR FER ., OER IR AR
B [ R AN SCIE AR T K 3 ) 8038 B I % 3G T 35 2 0 3ok U A 5 AR TR AR BT I 1 K R R RS AR Ak v
9 39.09~ 76.57 pmol « mol ™ H AR /MR IR A 3B A > 15 B MR > AR JRR #5 > BUIE AT B > B s 3 Y K 4 R
FRCRAREIE [ 38,56~ 62.59 pmol » mol ™', AR /IMK IR Sy« 18 Ml 4 = A BR8>>I AH L > B B ke > B0 A
JE ., CO IR IR Rl N AR 43 1) %28 55 H 30 7K 43 1 03 2 B 38 1 M G 56 31, 0 BT MR 43 7K 4 1) 880 o3 3 2 4
AL 1 K 43 R RCR 1 [ B AR 2 7K 43 R R0 32 bk o 2 AL S

SRR M I 5 B Bl BUIRIL 3R 5 K A3 R ROR 5 U g 1D b

FESFESQI48.11; Q945.1 XHkIRERD A

Study on Stable Carbon and Nitrogen Isotope and Water
Use Efficiency in Leaves and Topsoils of Different
Tree Species in Southeast Coastal Area

GE Lulu', MENG Qingquan', LIN Yu?, HE Zongming'" ,
QIU Lingjun', HU Huantian', WANG Keyuan'

(1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 Changle Dahe State-owned

Protection Forest Farm of Fujian Province, Changle, Fujian 350212, China)

Abstract; We studied Pinus elliottii , Casuarina equiseti folia , Eucalyptus urophylla X E. grandis, Aca-
cia cunninghamia and A. aulacocar pa plantations in the coastal sandy land of Fuzhou City, and determined
stable carbon and nitrogen isotope abundance values (8"*C, §"°N) in uneven-aged leaves (new and old-year

leaves) and topsoils (0—10 cm). we studied the relationship between stable carbon and nitrogen isotope
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abundance, water use efficiency and soil nitrogen saturation in order to reveal the mechanism of water use
efficiency, nitrogen saturation and the difference of carbon and nitrogen cycle rate of different species. The
results showed that: (1) the " C values in leaves of different tree species ranged from — 31. 682%, to
—29.323%, in the sequence as P. elliottii>A. cunninghamia™C. equiseti folia>>A. aulacocar pa™> E. uro-
phylla X E. grandis. The 8" C values in new-year leaves were higher compared with those in old-year
leaves for most species, except for E. urophylla X E. grandis. The variation range of §” N in leaves of
cach tree species was from —5. 548%, to —2. 167%, with the highest value in A. cunninghamia, followed
by. A. aulacocarpa, C. equiseti folia, P. elliottii, and E. urophylla X E. grandis. The 6" N values in
new-year leaves were higher compared with those in old-year leaves. (2) The variation range of 8" N in the
topsoils of different tree species was from —4. 675% to —2. 975%, with the highest value in A. aulacocar-
pa, followed by, A. cunninghamia, C. equiseti folia, E. urophylla X E. grandis, and P. elliottii. How-
ever, there was no significant difference in the C content in the topsoils of different tree species. (3) The
water use efficiency of P. elliottii, C. equisetifolia, A. cunninghamia and A. aulacocarpa decreased with
the aging of leaves. The water use efficiency of new-year leaves of different tree species varied from 39. 09
pmol » mol™" to 76.57 ymol « mol™", with P. elliottii™> A. cunninghamia™ C. equisetifolia™>A. aulaco-
carpaE. urophylla X E. grandis. The water use efficiency of old-year leaves varied from 38. 56 pymol -
mol ! to 62. 59 umol « mol ™', with P. elliottii>>C. equiseti folia>>A. cunninghamia™> E. urophylla X E.
grandis™>A. aulacocarpa. (4) The water use efficiency of different tree species was significantly positively
correlated with that of new leaves, indicating that the water use efficiency of new-year leaves plays a more
significant role. The water use efficiency of stand was also affected by stand type.

Key words: plantation; foliar age; stable carbon and nitrogen isotopes; water use efficiency; southeast

coastal area
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Table 1 Basic survey of artificial shelterbelt in coastal sandy land

L T b AR ENS FRE & # [CAHTR SUEAHR
Stand type P. elliottii C. equisetifolia E. urophylla X E. grandis A. cunninghamia A. aulacocarpa
S 4 gt/
:Fﬂ”;ﬂ'm/m 12. 54 12.71 19. 14 8.03 10. 96
Average tree height
SE A7 il 4%/
T EE em 16.11 11.83 14.52 8. 36 11. 07

Mean DBH
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Table 2 6" C of new and old leaves of different plantations in coastal sandy land/ %,

SE-#4] Mean
—29.323+0. 259

P42 Stand type

MEHLKS P. elliottii

Fi New leaf Zm Old leaf

—28.436=%0.227Aa —29.766=+0.250Ba

KK C. equiseti folia —29.922+0. 408 Ab —31.0734+0. 403Bab —30.497+0. 331ab

JRE ¥ E. urophylla X E. grandis —32.003+0. 180Ac —31.362+0. 218Abc —31.682+0.178b

HEKAE A, cunninghamia —29.09440. 218Aab —31.22640. 080Bb —30.16040. 340a

LEARIE AL aulacocarpa —30.004240. 657Ab —32.052240. 139Bc¢ —31.028240. 496ab

TE:FAT D AR KT ONE)FRER R ) R ED 6 C A 0. 05 K PHAEREZES . TR
Note: The different capital (normal) letters within the same line (column) indicate significant difference between new leaves and old leaves
(among different plantations) at 0. 05 level. The same as below
x3 EEDPHAIMRFE®IHIF. EZIT N

Table 2 8" N of new and old leaves of different plantations in coastal sandy land/%,

F4r2E R Stand type % Old leaf SE-34 Mean

WH#S P. elliottii

FH it New leaf

—4.51740. 184 Abc —4.86940.131Ab —4.752+0.113b

AWK C. equisetifolia —3.133%0. 233Ab —4.596+0.189Bb —3.864+0.282b

B E# E.urophylla X E. grandis —5.445+0. 814 Ac —5.651£0. 802Ac —5.548%0.530b

HEAME A. cunninghamia —1.07140. 083Aa —3.263740.165Ba —2.16740. 342a

KA E A, aulacocarpa —1.396+0.181Aa —2.68040. 088Ba —2.18240.311a
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Table 4 Carbon and nitrogen contents and §'° N of topsoils, and N enrichment index

of leaves of different plantations in coastal sandy land

=+ 5 Toneor - ‘
A RIELAR Topsol BN A
R NS =y 5N enrichment index
Tree species C ot N i SN/ %, of leaves/%

C content/(mg+ g ') N content/(mg=+g 1) v A
1M P. elliottii 3.65240.703a 0.327240.020b —4.67540. 359D —0.07740.176b
AW C. equisetifolia 4.41540. 385a 0.46240.015a —3.27740.124a —0.53940. 316bc
EF& E.urophylla X E. gran- 3. 6500, 4264 0. 3580, 048ab —1.32340. 247 —1.22640. 402¢
KA E A, cunninghamia 3.40640. 190a 0.380+0.029ab —3.12540.212a 0.958+0.223a
SFEHMIE A aulacocarpa 4.13240. 444a 0.39740. 040ab —2.9754+0. 151a 0.79340.333a
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Table 6 Water use efficiency of different foliar ages of different plantations in coastal sandy land /(pmol » mol™")

W Ff Tree species

it New leafl

#Zm Old leaf

TRHoHS P. elliottii

KK C. equiseti folia

R E# E. urophylla X E. grandis
KM AL cunninghamia

LIEMIE A, aulacocar pa

76.57+2.38Aa
60.9544. 29Ab
39.09%1. 89Ac
69. 651+2. 29Aab

60.09+£6.90Ab

62.59+4.00Ba
48.864. 23Bab
45.82%2. 29Abc
47.25+0.84Bb

38.5641.46Bc

TE /17 D BUA S A HRRE ONG) FREE 22 7B A 83 (P> 0.05)

Note: Within the same line (column) followed by the same capital (small) letter means no significant difference (P> 0. 05)
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Fig.1 Water use efficiency of different artificial
shelterbelts in coastal sandy land
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