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Abstract; Savanna is a unique vegetation type that predominantly occurs in dry-hot valleys, yet its carbon storage capacity
and net primary productivity ,( NPP) remain poorly understood. In the present study, we estimated carbon storage and NPP
of savanna vegetation using permanent field plots in the dry-hot valley of Yuanjiang, Yunnan Province, southwestern China.
We estimated tree. carbon storage using allometric equations, and carbon storage in shrubs and herbs was estimated by the
harvesting method. The NPP was calculated using two years of data from plot surveys. We found that the total carbon storage
of the savanna in Yuanjiang was 32.13 t C/hm’. Carbon storage in the tree, shrub, and herb layers was 26.70 t C/hm’,
4.04't €/hm*, and 1.40 t C/hm’, which contributed 83.02%, 12.57%, and 4.35% of the total carbon storage,
respectively. Aboveground carbon storage accounts for 66.70% of tree layer carbon storage. Similarly, the NPP of the
savanna was 3.88 t C hm™ a”'. NPP from the forest biomass and litter was 1.90 t C hm™ a™' and 1.98 t C hm™ a™',
respectively. The contribution to the NPP of forest biomass from the understory ( shrubs and herbs) approached 46.92%.

Thus, we conclude that, owing to its high carbon storage and NPP values, savanna vegetation is an important component of
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the carbon cycle; this finding provides a rationale for the conservation of vegetation and the sustainable management of

savanna ecosystems in dry-hot valleys.
Key Words:; carbon storage; NPP; savanna; dry-hot valley
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TEAMFIEARR A TG BRI A [ 62 PSR 53 (0 B ook S 26 7 AT 7 R o (EUR: Wy 0 RO (%
T, Savanna ) 11 —JAFIR AT B BRMEAE , FURRAk 1 S A2 7 152 BRI SRR D o S350, i RE o AL 952
SRR B R . ARG Zhao 55 A HELRIFFE N A 32 B S M L A1 1 53 1), 8 I 4 A P 5 DAL 4 1 T
B SR AR S T HLIL A 9 S R AL IE BT ACRS o DRI, RS8P R 5 DARIR fi b o0 AR Ak S A B A3 1

3T TR AR A RS R T JE DAV T G A W B BRI RS R B Y BFST 32 AR T
A HEA TN RS RRAE 1 A A B> S50 TR TF | TR B STV A0 3 RV o I B i 1k B A 7
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JUTLA T4 7313 BT WY JRE e DA S e 53 5% S 0 e B ) T S R GRS 2, AR A Ao i S HL o B a5 2
ERER A RIS TR A A 7 MU RE g S AT 3k S [ AU S5 [0 2, IR , AR ST e BE LT T IR
PTE VR X 52, B AEBIE ST IR TRE A o DR R ik i e e 2B 7 DT R AR, DA % DB it 4 53 S i I S RE A
S HEER , [R]mEa] i XA Bl A PP S A e

1 FREXHR

A5 U T o B2 Bt 75 R A AR el ST VT T 28 A 25 5 (102°107407E, 23°27'56"N) | 14k
553 m, I DXAEBE AR AR E AR B A AR, BV AR B o6 B0, T R — RO AR R | 32 A J5E B
(Lannea coromandelica) .4 3& I ( Polyalthia cerasoides ) ; HE A 22 VI 1E 2 K ( Strophioblachia fimbricalyx ) %5 1E
( Woodfordia fruticosa) .3 ¥ AN ( Pistacia weinmanniifolia)) . % ¥ ( Euphorbia royleana) %5 NPLH , HEAR BN 5
FeA I i, 44 1 80 em A4y, TR B 40% ; BEAS LT 85 55 ( Heteropogon contortus) A, &5 FEAE 10—60 cm 2
6], FE LIS 50% LA |, iZIX AR ERERT i 700—800 mm 7247, AF-F- IR 24.9°C  4F H BEE 4 2292 h, 428
Sk 2750 mm , SRSAERRSCAFRK R SR, R TER , FIRE I AR TR AR R
(15 61.2%) , LJAHGH, RPN E

2 WIRFAE

2.1 HEEA

2014 4F 10558 13 B8 , 75 FEOMRA I R s S AR, ZEWF 5 DX PR AR A3 R iE B 37 1 2% 14 A X — S50 b Bt
VEHUY 6 Hr BRI REHY AL HE I AUAE T 600 m*(20 mx30 m) , FEHIE A0 L3 1, ke %43 100 m?(10 mx
10 m) fITEAKETT, 43 BT (B >3 m) IR TR AKE R, I B iR A s M4 e, 7E A% b BEAIL Y 152
B3 AMEARRETT , K/NR 2 mx2 m, AT A L, I FE AR Ty () W ol 2H 1 TR ) - Y B A S 2 v
o O AE 3 MEARRE B LA, A EE T L ARARET (1 m x 1 m) , D8 FAKE 7 (19 555 B Prfhdd
BT B AR . Rn , RSORIE S IR REAKE Ty vh A A H 2% B (EAR it BT AR =
O3, EAR b N PRER A ) A BRI , SN v kb AR 43 5 b BY WK ; P 2 AR R 2 ER
BT R 2R H RS RN IE SRR AR R R 4 4 25 B 43 e AT BR e i () A g
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B BRSO AS B T AR Y R SR LU R AR 0.5 TR &R O BA# B (1 C/hm®)

F 1 FEMEARER
Table 1 The situation of plot

FEHD et PRI Y A WO B/ hon?) T /m
Site Slope position Stand area Coverage Density Average height of trees
Pl th 1000 0.5 1560 4.4
P2 h 1000 0.5 1460 4.0
P3 th 600 0.45 1800 3.9
P4 el 600 0.4 1766 3.8
P5 th 600 0.45 1833 3.9
P6 1 600 0.5 2100 3.9

2.2 BIRSIH
T2 AWy e A AT PR AR RO A i A2 5l | i o Sk A KO R AR 2, 2 AR o X I iy <Ak
Bl AR 2E ol T AR R FH T R, 5 A2 A A B ke FH A S A O e

W, =0.014 x (D°H) *** (1)
W, =0.015 x (D*H) *** (2)
W, =0.091 x (D*H) **° (3)
W.=0.038 x (D°H) **° (4)

o, WA AEY R (kg) W 38 BUAE DI (kg) , W ARZETEY R (kg) , WASHR AW (kg) ,D AFFAR 1.3 m 4k
WAt (em) \H RS (m) o BTHEAR BT AR AR 00 A P G U4 280 0.5 159525 573 O Bk fiff & (¢ C/
hm®) .

VRN T T4 W A ) AT e B T AR | B I TR] A AT AL ) A 7 i, AR BIESE TR ) 94 7 ) (Net
primary productivity , NPP ) fiff FIAK 5325 21 43 et (0 4F 2 A B (¢ € hm ™ a7 ) SRF0R , HHE AR

NPP =AW, + AW _+ AW, + T, (5)

P AW, AW, AW, R AT EAR R IR AR T O RIS Y AR s R TR B AR 2a
AR eV A A R T T T SR AR AR ARG AR 2a 8 2k BT A B AR (T, 8
IR I E R R T LU 28 0.5 73 21 U8 7 MU OB fid

3 ZBREHS

3.1 WP R AT ORE Rt i

TR HE B ATEE V& TR 2 1 LBt 1 (26.68+0.88) t C/hm? (181 1), FRAJZ 11 FORA KLY 1B fith it 2
(0.05+0.03) —(16.47+2.01) t C/hm* =[], ) Foft i8] i fith 22t e A ML H e/ IMEL 95 114 339 A%, ik 2 d5e K A )
RN 1647 t C/hm” | (5 BT AR)ZE BkfEEE 0 61.71% , R 3 E8E & ABkGEE N 5.58 t C/hm?*, & 5]
20.90% ; T+ A Hlix it 1 B AR R B0 1 M 85 7 #5900 ( Vitex negundo form. laxipaniculata) , 4 0.04 t hm™ {5 Fr A
J7 SN B Y 0.18% 3 3R TR W HE S TR A2 rh AR b LU 58 Hh | B 12 ZE A R ] o A A5

T30 TR A i b A (M B ZE) BB R (17.80+0.64) t C/hm?, 7 S it 1Y 66.70%
R R0 B figi B4 (8.89+0.26) t C/hm?, (5 5] 33.30%,, 1 H., W\ b 3838 fiti i b, 4500 25 il ok i+
(17.06 t C/hm?) HE 55 T 95.79% fHI A ) 8 40H 0.54 t C/hm*, H d7 5] 3.05% , 9070 T 1 R v (8 Rl fih £
AN
3.2 TR R DAOMR T R e i

TCVLAR R B AR AE 12 SR £ (5.44.+0.99) t C/hm? , e AR 2 19 SV A 1 4y (4.04£0.84) t
C/hm? , AR M B2 B it H 1Y) 74.32% , SR J2 it i Ry (1.4020.28) t C/hm?®, (5% 25.70% (& 2) .
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BRE Sk  HEARZ L 35 i BT et i 0.29 o -
2.43 v C/hm*, Gy 5 o B VE R R BR B0 7. 219% . ;;
60.12% , TiHEAJZ M Hb T B fif o (1.32£0.32) t C/ gﬁ ot
hm?, AR BRI IY 32.67% . B B EREE S C [ CEN
B (1.12:20.24) 1 C/h® (i ARG 0 79.89% 1 52
RSB i A (0.2820.05) t C/hm® A3 AR JZ2 sk E : A
BEHE 20.04% . ATRIRBIGIE SO PRSI R 2 & % ) |
Sy BCAEHD AR ‘g 15 b
3.3 WWHE AR RIS Ll K

TUYLHG A E B N R A= 7= 71 4 3.88 t € hm™ 0 's L L e
a” A SR F1 0 1.90 £ C hm > 2™ JHTE P Tree species

DAt 1.98 1 Chm™ a7 (R 2) o WARTPIIEIBET" g | oot s mon s oA R R (i)
NE ,iﬂigﬁﬁﬂﬂ 1.33tChm™a” ’ i BT AR ) Fig.1 Carbon storage of tree layer for Savanna in Yuanjiang
R 7= 11 70.04% 5 ARG M 35543 B 0 2042 72 71 dry-hot valley ( Values represent méans + SE)

2057t C hm 2 a™', HEIMAT 29.96% . FHAMAF T HC LMK Haldina cordifoliay PW :i#§# A Pistacia weinmanniifolia
i F IR A P R L L 249K 29.96% A SI: 5 M Sapium insigne’; VA ; T 28 1103 % Vifis amurensis var.
R T H R A I 7 ttﬁiﬁfﬁt, MR dissecta ; LG B W Lannea coromandelica; ER ; %i L.l Euphorbia

royleana ;PC : % NIz Polyalthia cerasoides; BB ; ¥ 21 7! Bauhinia

F T LA RRAE brachycarpa; DY: = ® i Diospyros yunnanensis; PT: 4 H T

MR I 2R T R TRARIZERIDE T phyttanchas taxodiifolius: VN: 5 5 # 3 Viter negundo form.
S 101t Chm™a™ F#EAKIZ0.56tC hm™ a™' AR laxipaniculata
0.33 t C hm™ a™", 435I b7 B AR 20 B 5 40 G A 7 H1 1)
53.08% .29.49% 17.43% ., Tipks> AR FHE 92 (HE AR s
JERREARZE) BRI 7= Sk B T 46.92%:, #25 F I
RIZHRERIGRAET™ 7, Ui B FER R B A AR T A )2 4l
BRI G A 7= % A2 28 R GE iR e 7 T8 TRk AN ]
2,

o Mk
a fF

e i
Carbon storage/(t C/hm?)

4 Itig
2
4.1 TR E S NBRAS
TRAKAE 25 R BNE I Bh S ORI | e 1 28K b §§
(R 2 T TR ARSI T RE B LR SEVT R §§
REE AR MR I 32.13 1« C/hm?, EFF JE 253 4 0 N\=—

JEUCH TR BT MR S 0 4 BE T & Il i

(F95 SRR AL B 1 30% LA 1), B TR P HE B A ML B2 ST AGTA R R AR AR R (S (bR
_Fﬂﬁ/%/uiiﬂﬂ 7y: iio 7J( ﬁ‘ %FE%‘J%BT(%E /‘_AEE?S /z% éjli Fig. 2  Carbon storage of understory layer for Savanna in
ERRSERA T R R AR T gy niene drhetvalley (mearssE)

B EE TR 1 DX AR ROK 43, 3362 %o 5 ik i —
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Table 2 Net primary productivity of Savanna in Yuanjiang dry-hot valley

B Layer b L FB 5y L H 4 L At L
Aboveground/(t C hm™ a™") Belowground/(t C hm™ a™") Totalt/ (C hm™ a™")

#4> Forest

FE K Tree 0.62 0.39 1.01 (53.08)
A Shrub 0.51 0.05 0.56 (29.49)
AR Herb 0.20 0.13 0.33 (17.43)
/it Total 1.33 (70.04) 0.57 (29.96) 1.90

7% Litter — — 1.98

St Total — — 3.88

55 MR HRACGZ SSOT AR B P IR B

=3 TEHENLBERMBEENES
Table 3 Carbon storage of the different forest type

Hii FEFH i/ mm st BRAEE/ (¥ C/hm?) 3k
Location Precipitation Forest type Carbon storage References
WEITARIX Karst ML E 1390 HERIE M R R S 4435 [21]
T 1321 T+ Trees and shrubs 27.61 [16]
TR X )i 970 TRk + G AR SR 13.59* [22]
Dry-hot valley =Mt 614 Savanna FEH} 24.73% [23]
=TT 800—1000 =2 NN 11.91 [24]
T 4 R A PG 4R Southeastern Brazil 1550 Cerrado savanna 24.20 [25]
Savanna FE B southern U. S. 665 temperate savanna 19.0—43.0 [26]
JEM BT Southern Africa 850 tropical savanna 33.3 [27]
YL Northern Australia 1190—1695 tropical savanna( FZ#) 31.75 [28]
BRI Global average \ savanna 28.40 [29]
Z FiJGIL Yuanjiang, Yunnan 700—800 TP HE R M\ savanna 32.13 NI

hit i —30 P EAR a RN (E t A SR DU S R A 0.5 1531 b Fom ik b i oy ik ik ik

I IF]— Ml DX AT, 7T 2 A2 LRI 18 0 L AT 45 7 A VB 5 AP i it o (32.13 ¢ C/hm® ) B IR TR 22
L UL T 3 DX r LR o B AR B B i (257.90 £ C/hm?) P03 SR B R O B 2 1 1 TRELA 304K 0 4%
P (BB 1879.5 mm ) FlASFEIRAL, ARARA 5% B Al 3k 20 m DA b5 T T VL FR0R) 25 A 8 2 DA A1 T
BORES WA HE IR (B R IR 5 61.6%) , 7™ H1 A0 BRG] T RS 4 1 2R 1 A B — 3 A IR (TR AR 2 T3
4.0 m 22T, 3R 1) 29T TOITL T AT 25 5 R DA () B R R

TV AT A5 T AR e DA A9 119 A K BRI 5 W 07 DX AR R A K PRI R AL, B AE K F A A S g v,
A 7 o Adis v R R B i 1 i R, SOV T B T R A B A 1R 3213 ¢ C/hm, B 8 1 5% 1 5 2 W TR IX
AR BRAE 2 (27.61 ¢ C/hm® ) 'S0 EARG T 55 M 3% 52 W 307 4R U A IR AR AR B i 12 (44.35 ¢ C/hm®) PV it
W], TOUL PR 25 A0 OB AR 28 R G it o 5 8 T AR DX R A TR ARRI e B A >, BRR 76 Bt PN I iR IX
- AR [N AN A0 M (1200 mm ) |, SR A 55045 K+ J2 7 il PR v e i e R B

5 ] PN A R A XA R AH LU, TOVL TR A5 i A 0 e DA R Bl i it B 1 (6 3) o F IR AR & VD TL
TR K R, 2 IR e B TSR E , BN L IX 2 TG, AT
JE A AR AR PR ™ B, RN R B A BR AR R 22 MR, G BT A A A T ARV & T A S, n] LA
WA E R R T A R SRR R

-5 L DXl 2 e DA L, TG T A T] 2 A R B e A it Bt (32012 ¢ C/hm® ) B2 15 T 4 TR 4
N F B4R XS B fif i (28.40 t C/hm?) (38 3) 1L PG 2R i 35 4 A4 7B B A ( Cerrado savanna ) [ 24.20 t
C/hm’ 1 52 FE R (19.0—43.0 t C/hm*) AEPFFHEB(33.3 t C/hm*) JRINILFR(31.75 t C/hm® ) i bbf 35 50 A
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AT it i LURRCHET o 30K 3 WY T2 DX AR R R DAL B Pl i -5 7 JH B 0 R 0 0 DA A DXl P i i 2 A >
B, Femmfidt i AN 2, A B AL S IR A
42 IR

TCYT I 25 R AV S A B BV A 72 10 3.88 ¢ € hm ™2 ™ Ho MR AT B I B A2 7= 7194 1.90 t C
hm™ a™ RS PR N AR B R A 7 I PER I R 7 T ST RRIA B T 47 % H2 R TR AR IR 7 T
i e (53% ) (3 2) o T B2 3R ATE Sk 45 1 AR N /N A 5 B8 DROR T 35 0 PR AR 0 4H R R
P SO R B HE B AT A2 85 R I R R AR ( Open-canopy , AR BE 0.5 Z247) , AR T HE 8% 2 3R BB HE IR
2 1) AR A0 o5 SR T [ B AR R AL 0 22 43 B (B4 BE) IRt 4R m R i 2 7 0 4 s T
) 1) 51 ik FiE

ASHIFGE TRV B NS I A 7 AR T R AR AR A 72 77 (4.34 1 € h @ ™) B A G
ZF TCTLRR AV B AR G A 77 TR, SR N, TCVL T AT 25 4 2 7K A A, o 3 e 3 ™ i B 4 2
SEMAE IR R B A1 0 R 0 A 901 5 LR DX R e AR L, 1 5 DX BRI 55 A 1) 15 4) 2
AP IAGERIEFREYE (7.2 Chm™ a™) P A —2F 2547 . X EEIE N Grace %17 R BRI HE 5L
ARG 77 07 (RS v, B0 BE AR AR P R A D 0 A 77 13 i v 1o ( o R AELA 312208 ¢ C hm ™2 a7') Jhrm T
ARG 2{E, 17 L i3 LU A T B DA 22 Ry s T ARAR AT WG, R AP DTk 1 Bess A . i 5 H ek
RUTRAR E B AR A 77 JIAH L, TTTTARAR HE B AR 0 A 77 07 A T I RN G ke A oAy = AL 4
ARAE LA (11,0 t C hm ™ a™') ) ly TR Ry — Bl 2 A, B i 9 4 7= 7, B R A R g
97K 53 5 CFRIAERERT B 1200—1400 mm ) fE#F 1 WU A A DA i 1) A 7 0 5 U 2 TR N PE 8 (2.2
tChm™a™) RISEER (2.2 t € hm™ a™") PO AR AR HE BN BRI AR 7T T T T R S PR R A
MR 7= 77(3.9 t € hm™ a™) % Sl AT LAE AR, JoVL R RVE 2 A BLAT — 8 Il g 7= o e
e e AN Al Z2 A0

5 it

(1) TOYTHG B HE 5 A B (R0 Aid R 32.13 t C/hm?, FEARJZBRAEHN 26.70 t C/hm* | =5 ZER ol [B] Bk fith it
FI A FLARIE S

(2) M AEBEZ A =R 5.44 + C/hm® , K 7 74.3% , BARJZBAE I 7 25.7%

(3) TCULFR AN IE B AT S BB 042 77 774 3.88 £ C hm™ a™' o ARAHOAK R A B 2 100 902 77 736
1 46.92% . ARITEOHL EFR TR P 0 B BEEROR (70.04% ) ISR RIS A 7 71 (29.96% ) WAL
LT

(4) TOTTAFAT0] 23 R AR VEE B DALY P i i e R [ B V5 1 AS T 200, B =2 B AL S5 0

B P E R B SR P A A B ST P A A 2Rl A RO SE IR S R U Bl 15 A (EF LT TR
T Bl v AR ARt S5
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