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WE: [ B4 ] 3B R B 0 18 8] 1 %t = &4 Pinus yunnanensis ¥k L3E# RAATILZH B4 EWHwm, [ Fik ]
VUL R B GE T ke dk BS R RA L R R A BT R, o R ERRIRA N (TR H A F R R R
J& T [ 1 a3k (T)) A=A Fa 3 a H3 (T,), B K% 0~10 F2 10~20 cm £ B £3E, wl& £3Esk . R, B, 474 A Hho st
FREH5%, KAFEZ5H . Spearman A8% 5 Fe £ R 44 (PCA) IR KT XEFR )G TR R 18] [ B 18] 248 P = Ak £ 2R 4L
FFHEG Y, [HR)] SaBARAL, TTHRG2ALELE pHAA RS Z T, T, e 2 AL E L3
pH A EFE 5w (P<0.01); T, Ao T, 2 AL B0 LI XA, AhaE, L8, BBRAZTIIHIALEE 27, T, #
Hot 0~10 cm £ B 23 A 2B 5 58 B F K (P<<0.05), 2 A1 B4 13 47 5 4 3039 B 353 hm (P<<0.05), 13E
B EICAUE Ty HH 10~20 cm 2B B 530 (P<0.05), [ £ ] it RIEBRASFR R LRSS 5RO Yra Ik 6 1B
arEfe E BIRESF R Z LR on, 2HRBREH BN EYHALRE =H MR LERRRESRALE YR, 12t 1if
pH. A, AR A 25 Yra, B3 K3 434
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Effect of prescribed burning on soil nutrient content of Pinus yunnanensis
forest in central Yunnan Province

PAN Huiping', JIN Jianhua®, ZHANG Shanyun', YANG Han', YANG Ailing', WANG Qiuhua’, LI Xiaona'

(1. School of Geography and Ecotoursim, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Agricultural
Rural Bureau of Yimen County, Yimen 651111, Yunnan, China; 3. School of Civil Engineering, Southwest Forestry

University, Kunming 650224, Yunnan, China)

Abstract: [Objective] This study aims to analyze the impact of evaluate prescribed burning and intervals on
soil chemical stoichiometry of carbon (C), nitrogen (N), phosphorus (P), and potassium (K) in Pinus
yunnanensis forest. [Method] The study object was P. yunnanensis forest in Xinping Zhaobi Mountain, Yuxi
in central Yunnan Province. Soil samples of 0 — 10 and 10 — 20 cm soil layers were collected separately from
unburned plots (control), plots of 1 year after prescribed burning (T;) and plots of 3 years after prescribed
burning (T,), respectively, and the mass fractions of soil C, N, P, and K were measured. The impact of
prescribed burning on soil stoichiometry in P. yunnanensis forest was studied. Analysis of variance (ANOVA),
Spearman’s correlation analysis and principal component analysis (PCA) were used to investigate the effects of
different burning intervals on the soil stoichiometry. [Result] Compared with the control, there was no

significant change in soil pH in both soil layers (0 — 10 and 10 — 20 cm) of T, plot, while there was a significant

Wk H . 2023-07-205 &I H#H: 2023-11-15

BamiH . K HARRAEASEINH (31901322, 32360395)

YEH S : W M (ORCID: 0009-0006-3594-4513), M bk 4 W58 . E-mail: panhuiping0828@163.com., i {5 1f:
& ZEBER (ORCID: 0000-0001-7260-2455), YHMi, i1, MM AASMIE. E-mail: xiaonali_20060429@

163.com


mailto:panhuiping0828@163.com
mailto:xiaonali_20060429@&lt;linebreak/&gt;163.com
mailto:xiaonali_20060429@&lt;linebreak/&gt;163.com

380 WroIL R R K A R 2024 4E 4 F 20 H

increase in soil pH in both layers of T, plot (P<<0.01). In the 0 — 10 and 10 — 20 cm soil layers of T, and T,
plots, there was no significant variation in total carbon (TC), organic carbon (SOC), total nitrogen (TN), and
hydrolysable nitrogen (AN). The available phosphorus (AP) in the 0 — 10 cm soil layer of T, plot significantly
decreased (P<<0.05), while the available potassium (AK) in both soil layers significantly increased (P<<0.05).
The soil carbon-to-nitrogen (C/N) ratio significantly increased only in the 10 — 20 cm soil layer of T, plot
(P<<0.05). [Conclusion] The impact of the prescribed burning on the quality fraction of soil nutrients in the
study area is influenced by such as factors burning interval and soil depth. Both interval time after prescribed
burning has no significant impact on C and N contents of soil in P. yunnanensis forest. However, burning has a
larger effect on soil pH, C/N ratio, AP, and AK. [Ch, 3 fig. 3 tab. 34 ref.]

Key words: prescribed burning; soil nutrients; interval after burning; Pinus yunnanensis forest; central Yunnan

region

RSB AR RGP A MEN HAR IR — b A O 9 ) S R
#E, MR CIEMAEY N AERANE T, IR EFRITERD, R SERRRE e
T ARG FITIEEY . KM EEA Tz —, MBI Y, SRS 5T, P
R AT R R EC R BRI R ALy MO TR AR | 5 AR T R e SRR R AR A
A RMTFBEZ — ) TEWR AR BRI, 52 0 25 R A0 1 40220 B R . TR E—
FREE o8 T bk R AR B R R on R HOACR AZ A S T AR Bk (8] B A ]
GRZ M2, dn(al b E A 2 a BT B BR A RO R B4 22 B AR m ARk Rt . A
SRR T 48% . 59%, ThilaIFA RIS 4 a (TSN BERR XTI Hialy - 38 RUZE A s e A B 2509

AN Pinus yunnanensis M3 DX 75 28 2 A BRI & R R A X2, 2 v Rl e i 32 B2 5K
it X IR, R BR A — e B LS s rE AR IR A T, SR AERS bt T R AR E S
RNBEBRXTEL 2= AR 3323 e R W sg i, RIIBERR 2 JAIG 2 B A MRBERR AR HE 0~20 em + )2 3L
fie . EM B E LT AL, 0~10cm 23 pH, HAZ. &8 . dEE R B E S T
RABEBRAEM , SRS R 1] B i [R) X6 2 P A AR R A2 ) o R BB . AR 9T DA = B 8 T IR T S i
AR B HREE L= A MO IEIEXT 5, o3 A 1 S S TR BE R G 1 A 3 a Ff K HLAH R 9 6 BR (R e
B) FEHBORAE 0~10 1 10~20 em + 2+, M pH ARk . &0, B, SR, BEITTHRIB R K behs
i T s T] XYL o 2 B A AR - 335 43 s I AT 5 0T IO X il e B 5 BRI TR BEBR T 58, TR A%
PRI IR 2 7 = AR AE S T Re i =% .

1 MOoRHAu 7 %

1.1 AREBR

WFFE DA T i S T B TR P R A B IR EL IR L JRURE L b W PR s 2 XX g b i i
L AP RIREKRY 1050.0 mm, ARPHEGR RSN 32.0 C, EFERETRR 1.0 C, FPRRN
15.1 °C. MREEINAY LSRRG 210, FEAEWER RN m g asbk, bk 20 a2 -/ HER 2 R ik iE
ML B S IE L = M AR . BE R Y EEH &M Craibiodendron stellatum . 2 ¥k {€ Lyonia
ovalifolia . FH-3§ Duhaldea cappa . B R Vaccinium fragile F FRAR Quercus acutissima. WAEY FER
VU ik 4x % Eulalia quadrinervis. )18 ¥ Arundinella setosa. F{EFF Eulalia pallens . ¥15 % Themeda
triandra. 1 F-E % Carex cruciata MEF 4K T Elsholtzia rugulosa. WF5¢IX H 2016 FFFlHEF4FE 1—2 H I @
SR LT RIBERR, 2020 F12021 4F kT 22, 2022 4F 2 H AR ISR EETTRIBERR, AR AR
TR BEIR ] b o TRD BRbR SR iR 2 1 2%
1.2 WARFZE
12.1 #3RELHRRAE THRIBER G AB) X RIS AR T3 2 L™ AR 53 BiITE
2020 4F 1 A #2022 4F 1 AXTEEEREIRG 1 a (T,) FIGEERIEING 3 a (Ty) HEMBERT 2 UCBFAMIURE , F5- R BURE 2>
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BIBEE 7 A BEBRAEHL AN 7 X HRAE L CRSEME AL T RIBelR, 2 BIBext R 1 RIXTRE 2) A A 38k B 3%
il r, BAFEMASE 34 10 mx10 m FEJ7, ASEAE T HIEE S 50~200 m, 34t 84 MHETy . M Jfid 5%
B 10 mx10 m AT IR A BE RIS, B AR 5 #5 BRARAE TE B 5 1 2 mx2 m B/ MEE T 0 SR 5
JEMTERE, 54 Imx1 m A/NETT B R B A R BE R 36 B, JFZERED 1 mx] m A/NEETS N4 )2 (0~10,
10~20 cm) R4 HIERES , A RE L 168 4>, T RERAESERUS 37 BIHE [0 5256 28 B 3 WAL KT . #E
i FEASNG B L 1,

®1 HHEKXER

Table 1 Basic information of sample plots
FEHIAS TR W /m ARAIE  ®E/(BR-hm?) FEAREE/m FARMZE/cm HEAREE /cm HEARFRIE /% FAREE /cm ARG/ %
T, 2 064.91+50.82 0.35+£0.34 1162.50+529.69 13.67+0.47 15.50£1.93 38.82+11.90 4.06+£3.60  38.72+4.28 6.14+2.00

XHRT 2118.42+48.14 0.40+0.12 1228.57+318.32 14.00+£0.54 15.71+2.47 64.27+22.28 13.86+8.04 53.72+15.43  6.69+4.04

T, 2015.30£32.91 0.40+0.06 1163.64+430.16 8.93+2.74 18.11+£7.36  51.55+45.69 2.85+£2.43 22.38+5.39 7.85+3.03

XJHE2 2067.09441.93 0.45+0.06 1240.00£372.02  9.40+2.33  18.71+£6.30  99.35+43.03 21.03£13.87 23.25+9.25 9.40+4.68
BLB B P bR

122 EREHBHSH  HEAESHKTE, @i 20 H 30N E 3 pH, @it 60 H 4 30 2 1 1
e, A B, B AFOTRMBTR A T pH R HBE RIS OK BRI 2.5:1.0); ISR
(TC) ittt BRI B -LU /MRS 5 H3EA HLAR (SOC) I i 40 BUR i o Hr S s+ R
(TN) Jot 2t 73 Bk R BIL IR AR s A AL (AN) ST i 53 BOR M 3% 223 3l 73 BT (BRAN and
LUEBBE AA3) Wl ; T3 %00 (AP) Buit /0 BCR HIE AN AT WA BT HE & ;. A (AK) it
T ECR FH B R B - )M BTN 5 AR A Al 4 R TR B L LE (C/N)
1.3 HIESITHH

KRR R T 220011 (ANOVA) S ATHEBRXT = Ak 380 . (. BT 4 Fioc R ib2s it
M, R A Spearman AH 3¢ 2 8053 BT 1= 38 35 43 o it 70 4k 1) R LT RRSZ A PR I G &R 5 SR FH 20 o0 BT
(PCA) 518 5[] B 1sf ) %of -+ 3 55 3 i 2 A0 B 52 ) 5 SR I 2 & 5 2250 (MANOVA) i BEIEK . 1t
RBebE . BeBiTal A a) A - 2 R R S HA B FAXE 35 00 ST A B e . Bs g oA AP 2R
R 4.2.3 BAF5E M

2 HEXR G M

2.1 IRIKERRX TIEF S RES MR

BRI 2200 W B . BEBR 5 [R1B% B[R] %) 1= 498 pH MI3R o0 R i B g A 22 5. 5 B
o, T, FEHL 0~10 F1 10~20 cm + 209 3 pH 0B 25 5, T, BEdh 2 >+ )2 13 pH 4354k &2 14
T 9.42% F1 6.67% (Kl 1A~B, P<<0.01); T, Il T, ##h 0~10 F1 10~20 cm +)Z 8 34k . HHLK . &
A WA R E (B 1C~T), T, kel 0~10 cm + 2 HIEBRA LA B, T, FEHb 10~20 cm + )2
TR A LR E N T 14.55% (P<<0.05, |81 1K~L); SXJREAHLL, T, H:H 0~10 F1 10~20 cm + )2 T34
R R R B R EE R, T, FEHL 0~10 em )2 T34 SO0 Bt i 20 S0 b 1 37.28% (P<
0.05), 0~10 Fl1 10~20 cm )7 - SFEHALCH BT 12 70 B0 il W 238 0 1 82.23% #137.11% (P<<0.05, &l IM~P).
22 TEFHTERESBEMERSHT
2.2.1 Spearman 48X 547 4 pH ISR ICER T /- B . THRIGERR . BeBR S MRl B B )R £ 2
SRR, HAEEIRN TR Z AFFAE—E A (B 2). Spearman AHOCREEH : & 1
I ICE Z I8 RS 5 pH ¥ B IEA G (P<<0.05), 5+ 2R B AHX (P<0.05).

TR IR UK B MBS TR RR . RBERAE L MR . )RR TR M IR A e A R
5, B EEA VRN S )RR E B E A (P<0.05); HIESRE 5K EE EMHX
(P<<0.05), 5 1JRIRE W EMAAHE (P<0.05); T IEmfH A5 belR 5 Rl FR s a] 5 3 B A5G (P<<0.05), 5
TRV W U O (P<<0.05); L IEHUSCEN 5 11K BE bR AUBe R S (1] B s 1) 2 TE AR DG (P<<0.05), 5+
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E ;\f/ 5 £ 100 . & 100
& S F e ) Bie,  Sie, = B
O [ :%Oﬁﬁﬁ$°$ﬁ§ =
S0 m SE =
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B — -5 -100 -100
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FEHb Fedh

B s
*RIN P<0.05; **FRx P<0.01.
B 1 RIerhat 238 pH, A8, AAEE ., 25, BER. AKAEE, #8478 R L He
Figure 1 Effects of prescribed burning on soil pH, total carbon, organic carbon, total nitrogen, available nitrogen, available phosphorus, available

potassium, and carbon-nitrogen ratio

JEURE B E ARG (P<0.05); HHEAREES + )20 B3 A (P<0.05).

4 pH SRS E RS E | R RN EMEE . RRE RS R A, 5T R
B 5 AT BR T R 2B AH G, S HER Z Y & S ROARZ SR L THRIERR . BelbR e Al B A [a] A £
EREE 6 AR A FH M 3 (P<0.05).
222 ERHHA EBSAHIRW /T2 AR T BT 221 49.10% 1 19.60% (141 3), T4
fiie . AHLER . A, WA, BB L RREMR T KIS T2 R 2). B, APk, 2R .
AR . LU A AR T A L A ARk, BEBRIEIRRET R . A . RHEA LK . A
MR . BRSO SE 1 B IEMHEER, ERESSE VR AMIER; THRIBEE . k. Bebiiml
I i ) R S e 2R L SRR AR 2 A ARk, BRBRIAIBEA RN )RR S 2 MR IEAH DGR,
Heat . AMLIR . DA ZURIA SO S50 2 R UHCC R . BT RIAER I . T, FRHb 55T RAE Y
TR R UL I 2E 5, T, AR5 R M ) - 337 40 D0 R i o0 A0 R 25 57
23 TEFSRES BTN EEZNEEFHIHE T ST

ZRETZEH R THlbebr . 2R R K A B AR R 5845 373 T R AT BTk
E5 (R 3). TIEAEMRZ L )Z W Fbe bk ] B B A 52 2, AT BTk A 52.80% Fil 3.78%; -
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PCA 2 (19.60%)

Fire. iHRIBF%; Alt. #k; Dep. /2R HC. EAFIEE,
HH. BACFYEE; SC. HEAFHIHE; SH. MEATIFEE; AK.
AT AN TR AP A3 RUE; C/N. BEEL; SOC. fHLAR;
TC. 4ff; TN. %(; Den. FRAREE: TH. Jr ARSI ; Year. bebk
S RIS ] o 17 25 B2 R AN ST A IR AL

B2 X3 pH. RO L ERBAEYHE TN
VB e

Figure 2 Relations among soil pH, nutrient and potential influencing

PCA 1 (49.10%)
EIXHE 1 T, EXE2 BT,
Fire. TFRIBERR; Alt. i3k Dep. T2 AK. MU
AN. TR AP 43308 C/N.BRELL; SOC. A HLEE;
TC. 2W%; TN. 2% Year. BFR 5 A B a] o
A3 EZRO4MER

Figure 3 Results of PCA

factors
FK2 EHASHE 2 BZRTETHKE
Table 2 Contribution rates of variables on the first two axes of PCA
DUHRR/%
Herv E—— - — )
VRG] TR pH B PRI oo Eh2A) VER H A L
PCAl 1.12 12.20 5.37 15.88 15.52 12.77 12.33 8.38 9.75 6.38
PCA2 15.70 0.90 7.58 0.27 0.96 6.36 0.65 2.58 2.66 9.91
x3 TEFHSTEFTEZMEFHIMEITTE
Table 3 Relative contributions of major influencing factors of soil nutrient elements
AHXS BTk %
b SRR AS LE  LERESER RS L
. . . \ N - . BesRERIpRRTE S 2 HERESER RS )2
R PR ERERE REwE wER s o
WIE A HAEH A HAEH WA AR
Axfi - 3.89%* 52.80%*%  — - - -
EERiIR TS - - 74.38%% 17.62%%* - 8.00% -
2R - 1.66%* 63.37*** 23.13** 1.51%* 10.33* -
DR - 17.33 %% 86.34%**  — - - -
EER U 2.04* 4.78%* 26.77F%% 52 41% 0.95* - 1.91%
A 26.21%%%* - TL3TF** - - - -
pH 17.82%** 6.73%* 16.07*** 52.94%* - - -
WAL 13.03%% 49.67%%* 35.28%F% - - -

VLA . X5
HAEHIM B3 (P<0.01), ***+F/R38HAEHMHEE (P<0.001),

RN 5 A4S D] T SRS EAE RO BTk, R B B S HAR N, * R HAR 3 (P<<0.05), **FIR3E

A AU Z 1 2R B Ak S A BAE R s e 3, HARXT STk o 3R 74.38% . 17.62% 1 8.00%; -
AR EWE . WK, REREEREATE . LR REFGIR S EAER . bR s [l FE T R A 2R
(922 HAE RS2 B2, HAIXS 5imk o 58 63.37% . 23.13% . 1.66%. 10.33% 1 1.51%; -+ 3Em it A
i 252 R Ry 2R R R S Tl BR A (], AR TRk 530 R 86.34% F1 17.33%; - 4FeA7 U 1)t 2

IS2A
5

ma R AR R BEBR i [ bR A a] AR B B, AR X STER 2> B 52.41% . 26.77% .
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4.78% F12.04%, HiTXIGEREF -+ 2 UR B Bbelb f e b e (] 4 J2 08 B 28 BAE FH R s ma S 28 (REXT Bk
3510 1.91% F1 0.95%); 330 52 + 2 TR AT RIBEBR 52 i g 2, AR BTk o 3 71.37%
26.21%; 13 pH B W Z 520 I 7O ek . THRIBERR . R BRI FIRERR i TR B IR E], AR XS BTk 50l
52.94%. 17.82%. 16.07% F16.73%, HFMAHAEHAIIL ; HIERRA L2 bebr s RIFRaTE . + )20
R B B2 2, AT STk N 49.67% . 35.28% F1 13.03%, HT-1A1A2 HAF A .
3 3t

TR K Jpe skt 1= S SE A A R -2 23 120 25500 ORI g s Be R A R B ke, BT AT 0~20
em + 2 HEFR U R AT R AREXTREBR M N o AR SE h s ARSI TR X, AR AR BE R A
1 0~20 em +)Z + 3 pH JC W EA8 Mk, 17 NEILL S BFoY R B . BRAFLebR W3 1M T 26 B AR JLERAAAR
TRACHR 1458 pH, X Al fEe B Fuh 22 o M . AR 3 a BEBRAEHE 0~10 A1 10~20 cm + )2 115 pH 4351
BT 0.46 F10.32, 5IHR1BeRRX VY BE A AR LA AR IR S MR JZ 158 pH (Y52 AR, £ 3% pH 24
0.50 11922 St 23 52 M PR Mk - B 37 4 P PRI R 55 5120 ACBIF S8 rh BRI % 1 a FE BRI TH] B 3 a A L - 48
pH AL AT BEAS 25 | SR 43 ] ) I 0 1 2 Ry AR A

ARWF5T I RIBEER A B 1 a X = B AR 0~20 cm )2 486k . A BERE SO B Em, X5
TH R B3 ) 9 [ 2R A BB A BR TR 22 4K 0~20 em + )2 8888 . AL B T 0 B 2 R — 2 Y, fH
FRANCOS "7 1R be bk 5k 25 BRI T VU BE A AR AT AR -BRIR S MR 2 0~2.5 em HHERRFI AU &40 5, X
AR TR IR 22 R L o A R A i A0S LR IR W ARG, BFSEIX 0~10 1 10~20
em + 2 R A LA B, BERR BB 3 afE b 10~20 om £ )2 B RN, X 5 NEILL 45 U9 Al
FRANCOS 5" By 5 4510 ALl . FRANCOS %517 KB K5 38 A L B3 n,  HKJS 13 a A A
AbTFHEMAPIRAS . DF5E X BRI IR 1 a FEHE 0~10 1 10~20 cm )2 + A0 e B 2254k, ]FE 3
a FEHE 0~10 FT 10~20 cm + )2 19 U 2 25 10, X 5 ALCANIZ S50 (850 ML, PUBE T &
B e WAL TR BB e, R IEEUSCE S BB, KU 1 a RIS A N RE, KJE 9 a LY
e HZRAECI TR . RAFESRERR SN A S, b m AR S AR . AR RO
fiX, WA, LM MEAE D ERN, AR BB 1 a5 MR Bk . Ak, £
R B A A R = A S R R A I T R 2 R

THNFE R X BRAR 1B 57 73 JC R AN pH W52 A2 KRB | BRBRS BT a] . M . MR | i
W, HHEERSE 2R R NS ER. AW = AR 0~20 em )2 H 3R T R AL Z bebkIa
[ RABS REmAE K . A5, BFAREEX ST X = AR - 48 . 0. B . BB o SO AT R B, &5
HEHIEREZNE . MY E K AP FAEXS TR R bR ey SR A PR BT 2w, DU i B 2s 5 28
P RIEBR T8, 3k BIRE T B ARAR R K SRR AR M AE sz I H )

4 b

ABIFE VL 25 2 RT3 e i 16 B IR BE 1 25 B A MRSl BEBR SEtE X A 1), 78 1 TR be bR Bede
IR 1] B s T X R 2 R ARAR SR e s A s R R A . AR LU 458 THIBEBRX IS X = 7
FAK 0~20 em t- 3mSR, B BRI ICERBUR MR SZBERR S BRI IA] | 2 TR R4k 25 IR R
LR AXT T RS EBE 1 a, HFFEIX 0~20 cm + )2 A IR/ U R AT i RRAE XS BE BRI ] B 3
a AW 7 S AR s THIVBEBRAS T A RO . I SRR A AN pH S R, I pH 5%
BRGNS 1E] . FEA SR M BE A R ARG DAl . . B, B . A
NS e T T RN R i< M 5 L L T PSS A I R 2/ 195 = 9 NS R (2 DL = 5 /N
2 R RO B AR X TR AN AL 5% TRRE R SF BN 15 0~20 em )2 H3RR . R B B IRO0
RAATH R IE A 2 s I HOE HIEA IR . 2% AR pH A9 80 N1, X B
ROBER pH B2 R, LR R A ak . A HLRR . %, B RS AR R B R A AT, 3
GRS eI i 8] B ] AR SR X SR 3 OU R AR RS 3 SR TR EE AR
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