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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’,
4.04t C/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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A5 A T o B2 Bt 75 XA A AR el ST VT T 8 A 25 3 (102°107407E, 23°27756"N) | 14k
553 m, I XA BE AR AR EAR B A AR, B A AR BIBE 36 B0, e R — RO AR RR | 32 Ay J5E B
(Lannea coromandelica) A 3& I ( Polyalthia cerasoides) ; HE A 22 VI 1E 2 K ( Strophioblachia fimbricalyx ) %5 1E
( Woodfordia fruticosa) 3% ¥ AN ( Pistacia weinmanniifolia)) . % ¥ ( Euphorbia royleana) %5 NP3, HEAR BN 5
FeA I i, 44 1 80 em Ay, 55 40% 3 HEAS LT 8555 ( Heteropogon contortus) A, &1 FEAE 10—60 cm 2
], B IR 50% LA I, %X 24 R 700—800 mm 247, AF IR 24.9°C , 4F H BBRT 4L 2202 h, 478
Sk 2750 mm , BRSAEEE SO KR SR, HORTE R IR L AR TR AR R
(15 61.2%) , LJRHGH, IR N E
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21 HEMA

2014 4F 10 H s 1t B30, 9175 TEAR s B 4RE a5 S ARERYE  ZEWE T X MRS R AiE B2 57 b 4% 14 A X — S50 b Bt
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Table 1 The situation of plot

FEHL et FEH TR/ m? ISP B2 MY ERE/ (ind/hm?) IR R /m
Site Slope position Stand area Coverage Density Average height of trees
Pl LS 1000 0.5 1560 4.4
P2 i 1000 0.5 1460 4.0
P3 EE 600 0.45 1800 3.9
P4 s 600 0.4 1766 3.8
P5 EE 600 0.45 1833 3.9
P6 wh 600 0.5 2100 3.9

2.2 FdEsiitatr
T K2 A W A S8 A8 A AR RO 27 AR08 | i i S i A K O R AR 2, % SR Xl i) <A
R ) A 2E ol SR A FH Y R, 77 K 2 A W A 2 0k FH A S i o R 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)

Ko, WA AEY R (kg) , W I8EE Y (ke) , W AEZE T AEYE (ke) , W IR AW (kg) ,D HTFA 1.3 m &b
Wa#E (em) ,H ABE (m) o BRI &3R5 A Y ik G — e LU A5 R4 0.5 15 8] &3 4 i Bk i o (L €/
hm?)

FRI A 77 TR R A M R AE SR T AR | SRS I ] PR LA B ¥ A 7 . ARG T i A 77 7 (Net
primary productivity , NPP ) fiff FHAk 5325 2 4 e fiff B 0 AF AR ki (¢ C hm ™ a7 ) Sk FoR , HIHR AR .

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

K AW, AW, AW, SRR RTEAR HER BRI EE i T O IRVE YA i, TR R AR 2 4R
AR 5 A BB S A A A 30 R AR B AR 2 AR T Ak U T SRR B R R (T
M V) EE ISR AT B, A A4 R A 0.5 15 B R T W i Bk it 5

3 ZRE5SW

3.1 TR RAT R 2 i fith

T TR B ARV T A J2 0 BB 49 (26.68+0.88) t C/hm? (8 1) o FRARJZE 11 FhARAHE By (95 it A
(0.05+0.03) t C/hm*—(16.47+2.01) t C/hm*Z [A], PP [ AR Aif it fe A Eb fe/IME 5 339 £, it i fe K
PRI R A, ol 16.47 ¢ C/hm?, (5 B TR A2 B fiti it 119 61.71% , FoyCh i F#E, B kit 5.58 t C/
hm? | (5% 20.90% ; 75 A )2 Rk fifs 15 S5 AR 04 90 B hy 5 85 9 ( Vitex negundo form. laxipaniculata) , 3 0.04 t
hm™ A 5 TR )2 B 1 0.18% . 3X W TR AV L AT AR )2t LS o LU 28 10 e it 2 45 W el 1]
SIS,

TIAN TR A A (I R 25 YRR AR R 17.80+0.64 t C/hm” [ BV i# R 1Y 66.70% , 1
TEB TGt Ry 8.89+0.26 t C/hm?, (5% 33.30%, 1 H , \Hh b 7Rk fifi i 1 F , BRI ZE A B Aif i (17.06 t
C/hm®) 5L 2 T 95.79% , B AE AN 0.54 ¢ C/hm?, 25 #] 3.05% , 98/ T M A B BRAif 43 I
3.2 TR R DAOMR T R ke i

TCYLAR A TE 55 AR R A 0 2 i 2 hy 5.44£0.99 t C/hm?®, Hi i AR 2 19 BB i% &0 4.04+0.84 + C/
hm? | AR R B2 B At 1Y) 74.32% , SR JERkA iR 1.40£0.28 t C/hm*, 73] 25.70% (1 2)
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Fig.1 Carbon storage of tree layer for Savanna in Yuanjiang
dry-hot valley. Values represent means + SE.

HC, 0K Haldina cordifolia ; PW , #5F A Pistacia weinmanniifolia;
SI, 5t 24 Sapium insigne; VA, TR 1L % Vitis amurensis var.
dissecta ;L.C, J& J¢ ¥ Lannea coromandelica; ER , % T #f Euphorbia
royleana ;PC , % N\ JZ Polyalthia cerasoides ;BB , %M *£-B% ! Bauhinia
brachycarpa; DY, = B i Diospyros yunnanensis; PT, 4 H T
VN, & J¥ # O

Phyllanthus  taxodiifolius ; Vitex  negundo

form. laxipaniculata

o Mk
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e
Carbon storage/(t C/hm?)
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B2 TIFHRASHMEEMARTEEREE (HEHHRER)
Fig. 2  Carbon storage of understory layer for Savanna in

Yuanjiang dry-hot valley ( mean+SE)
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R2 TIITFRASRMEEMEESVRESN

Table 2 Net primary productivity of Savanna in Yuanjiang dry-hot valley

. y g A (@A
K Layer Abovegmuﬁﬂd/i(?{gcﬁ hm™2a™!) Belowgmuiﬂfif(?ﬁcimﬂ al) £ Totalt € hm™ o™
#R4Y Forest
T Tree 0.62 0.39 1.01 (53.08)
WEA Shrub 0.51 0.05 0.56 (29.49)
B Herb 0.20 0.13 0.33 (17.43)
N Total 1.33 (70.04) 0.57 (29.96) 1.90
JHYEYI Litter / / 1.98
St Total / / 3.88

55 MR HR AU S BOT AR B IR B

R3 TEHENLBEHRMBEENES
Table 3 Carbon storage of the different forest type

Hoi FEFH i/ mm st BRAE R/ (1 C/hm?) 3k
Location Precipitation Forest type Carbon storage Reference
WEITARIX Karst T E 1390 T ERIE M R R S 44.35° [21]
T 1321 T Trees and shrubs 27.61 [16]
TR X L 970 A+ BRI S 13.59° [22]
Dry-hot valley PP 614 Savanna FEH 24.73% [23]
=TT 800—1000 BN TR 11.91 [24]
T R 4 R A PG4 R Southeastern Brazil 1550 Cerrado savanna 24.20 [25]
Savanna FE B southern U. S. 665 temperate savanna 19.0—43.0 [26]
JEM R Southern Africa 850 tropical savanna 33.3 [27]
YNILHR Northern Australia 1190—1695 tropical savanna( Fe#) 31.75 [28]
SFRF-I Global average / savanna 28.40 [29]
Z FiJGTL Yuanjiang, Yunnan 700—800 TP HE R M\ savanna 32.13 NI

hit i —30 P EAR a AR (E A SR DU R A 0.5 18315 b Rom ik b i oy ik i ik

IRl XA, A3 F 3 2 LU 25 ) STV AT 28 A A B DA B it 2 (32.13 + € hm ™) BEIEAIE T2 2
Ly L T X LR 3 4 o bR ) B it (257,90 t € hm ) P20 i3 2 B2 R Ry e o2 1 LU T ELAS S P i 7K 4 4
PR (BEMIE 1879.5 mm) Al H LRI, FRARAE K S8 SR T3k 20 m DAL 5 17 70 V1 #0328 4 A6 2 DA 934 1
BRI A R (B RIA B 61.6% ) , ™ M B T AR BE A0 AR 4 AR — BB IR (TR AR 2
B 4.0 m A4, R 1) 2T JCTT T FAAT 2 i R e A A L 2R

TCYT T AT 25 75 6 o MR A 1) A R PR 5 e s X AR A I R B A AR AL, R A I T A AR 3R B v
Fb A5 R o A 358 H R 0 B i e B, VT R R ARG B i A 32.13 t € ™™ R 8 T B 8 2 I BT R IX
AP BAE R (27.61 ¢ C hn ™) ) (IR T M 325 2 1 0 U A TR R AR B A ik (44,35 ¢ € hm ™) P i
HH, SOV SRR A5 i R o AR S R el iy 5 TR DX 2B TR AR Rl g e AH 2, B AR 78 B s T X
S-HJAE RN AN FE M (1200 mm) |, SR A 55045 K+ J2 7 Al PR v e g i e KR B

5 ] P Al T BT 2 XA A HL, TTVE T AR 8 A AR R A B i 5 (% 3) o EER PR AE & VPIL
T K I, )R SR E IR TR R E N B X 2N AT, T
JE A AR IR ™ B, R R B O RR A B P2 MR, JC YT T AT AR T ARV K A SE R, T LA
WA E R R T A R SRR

755 B DX Sl R 9 5 DA L, VT BT 25 0 A B 2 DAl i B (32012 ¢ € hm ™) B2 FH i T2 BRAR A 38
BN T LA X R Aid E (28.40 t C hm™>) (58 3) FES P 25 B #4054 44 8 55 A ( Cerrado savanna ) ¢ 24.20 t
C hm™, 1M 5EFERH(19.0—43.0 t C hm™*) AEMEFHB(33.3 t C hm™) JPILFF(31.75 t C hm™) Fi b 5
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NPTl i et LU A0 30 R P DX AR AT 114 e i 5 S0 LB AR 8 DA 13 DXl 0 e i o 2 A
I, otk i A 2, AT B A S R
42 HRIRAET)

JUYT A A5 F 4 TR B\ A W) A2 7= F1 0 3.88 t C hm > a™ , Ho MK i w0 9 42 7= 712 1.90 1 C
hm™ a™"  BR3 FRAR AR B BV 0 S A 7= T AE MRS I G A 7= D1 STRIE 2 T 47% , B3R TR 2k 7=
B 5 He (53%) (3R 2) o T )2 A A Gk 45 AR Y /NS4 5 B EURH 2385 e 25 BT R B A A S AR
RPN ST RN AR JZ AN T R AR AR Open—canopy , AR FE 0.5 Z247) , AR T HE#% 23R BOE 7 R
s fe) A A o TR T (R, R AR T RE 10 22 00 A (30 B8 ) Mgt 4R m ki A 7= 1 Y e T
) 1 [T fkk Fig

ARG R PR B A I i A 7 B T R AR A 7= 1 (434 ¢ C hm 2 a7 ) P AL
ZN, TCYTA BT R A R R A 7 T R AR, SR, TGV A AR AR B R K i 2D | 4 2 1 5 T I B 0 &
SRR KB, IR R SR 0 AR 1 ST X SRR R R A B B X R T A AR ¥ )
A7 AGREI R ERFE (7.2t € hm ™ a™) P —2f 204y X EBIEF N Grace 257 FELE A 2Bk HG W 5
NGRS T 10 B R VR R A e ) A 7 3 s (e A S 22.8 t Chm ™ a7 L fum T
SRRV T-SA(E, 177 B R I LEAR R TR R AN 22 Sl By I MR AT B, =R ook T B s AR 0y, i S ek
RV FE NG W) A 7 AR L, SRR AV B2 N 9 26 7 07 Ak T B A T R A Ade v Sy 2 AR S
AR TN (11.0 £ C hm ™ a™") % B TR S —Flos A=A Rl B 8 B 28 7= g, T 3 3 e
A7 3 Z5 A PRI AFERE T 5 1200—1400 mm ) f2 3 1 80U RR A 8 R NS 8 ) A 77 g 5 LA 2 e TR N P S (2.2
tChm™a™) I AIEEFHB(2.22 t C hm™ a™) PR LRI G 7 T BRI T O PR A A
AT A7 77(3.9 1 € hm ™ a™) ¥l T DL L JCTTRR 6 o LA — 5 A g A 7y, LI
T I AN AT ZARHY

5 Zhig

(1) JUYTARARHE B AR AR AE R 32.13 t C hm ™2, FeARJZBRAE RN 26.70 t C hm ™, 3= SR b ] e i
HTHCAIIA]

() M AEBZ R AE R 5.44 + C h ™, HHREAK & 74.3% , BARJZBRAE I A 25.7%

(3) TCULRR AN IE B AT S B R 0 A2 77 774 3.88 £ € hm ™ a™' o ARAHBK R AR B 2 100 902 77 736
$46.92% . MRITEIHL EFER PRI P B HEEROR (70.04% ) ISR RS0 04 7 77 (29.96% ) WAL
LT

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

B - B R e VU R A FAHE R Bl G AR A A 25l A O SE B 3 i Ry W By, LRI T AT g
G J DT AAE IR v PO h S 7 B0
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