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Effects of Root Characteristics of Typical Native Plants on Soil
Macropore in the Arid Valley of Honghe River
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(1.College of Ecology and Environment , Southwest Forestry University, Kunming 650224, China ;
2.Yuxi Forestry Ecosystem Research Station of National Forestry and Grassland Administration » Kunming 650224,
China ; 3.Yunnan Provincial Soil and Water Conservation Ecological Environment Monitoring Station , Kunming 650106,

China ; 4. Xinping Yi and Dai Autonomous County Water Resources Bureau , Xinping , Yunnan 653400, China)

Abstract:In order to investigate the effect of plant root system characteristics on soil macropores, based on
the water penetration curve method and classical statistical analysis, quantitative analysis of plants in the
forest land, grassland, garden land and agricultural land in the Longtanging small watershed of Xinping
County, Yuxi City was carried out. The effects of plant root characteristics on the formation of soil macro-
pores were quantitatively analyzed. The results show that: (1) the stable outflow rate of soil water penetra-
tion curves of four land plots decrease in the order: forest land>>garden> wasteland >farmland, and there
are significant differences among different types(p<C0.05); the overall development trend of the curve is
consistent, all increase first, and then tend to be stable after a period of time; the surface outflow rate is
greater than the deep layer; (2) the equivalent pore diameter of the four types of soil mcropores is between

0.3~3.7 mm, of which the density of 0.3~1.0 mm is the largest, accounting for more than 96 % of the total
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number of large pores, the density greater than 1.0 mm is the smallest, accounts for only 2% ~4% of the
total number of large pores; the large pore density is 1.383X 10" ~2.477X 10" per square meter, the macro-
pore densities in the four types of land decrease gradually with the increase of the depth of the soil layer. The
overall trend follows the order: forest land™>garden land™>wasteland™>farmland; (3) both root length density
and root weight density show the decreasing trend with the increase of soil depth; the fine root system (root
diameter <1 mm) has the high contribution to the formation of soil macropores, while the relatively thick
root system (root diameter d >>1 mm) has the lower contribution to the formation of large pores in the soil;
(4) the correlation between the soil macropores of the agricultural land, garden land and forest land and the
root weight density within the root diameter range of 0<Cd <{5 mm is extremely significant (»<C0.01); the
desert grassland is within the root diameter range of 3<Cd <{5 mm, the root weight density is significantly
correlated (p<C0.05); the fine root system significantly affects the formation of large pores in the soil, while
the coarse root system has the lower effect.

Keywords: soil macropore; water penetration curve; root length density; root weight density; dry valley
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AR d<<1 mm P R E % 5+ R FLBUR
FHEHERXR(Pp<0.05) MR 1<<d<<5 mm Y
MR E B 5 IR R A M E A R (p<<
0.01) . MR#EH d>5 mm MR RARE %5 1AL
B AR TCAH R (p=>0.05) , 1t W AR + 48 K LB Y
B SR d<5 mm IR R A KK LR, LI
BREIE B SR AR d >5 mm B R WA LI LR,

3 W

BT oK 3 2 7 M T B A L X 4 T 2k
AL B B R AE F 3 A 5 b A AR B R AR DG I T
JERFT . T R X 4R AL By 24 AR
0.3~3.7 mm, H i f/NL#E 0.3 mm FI/KfE TG R
B LB AR W R AR R A W (4 >0.3 mm) ™, fL
G E 5 Beven™ | F 4L 22 SRR BT S5 R — B, 1L
B AR A A5 B A FLAR X ] 0.4~ 2.3 mm BT
BE. Mt 0.3~1.0 mm RIFLBREUE £ LR >
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1.0 mm AYFLBR /N T B R FLBR B 4.08 %0, &1
2 - B AL B B 5 R AL B A LA AR >
> SeRE > A M . AL NP S B R T L

P 3 o R AL B 5t 2 9 /b, A A Ay 9,15 X
10°A>/m® o He 37 e L el b 0 AR 3 19 K L B % 8 24 (.
1.912X 10/ m* b—2f e f

18 r
16 |

'g 14 | ] B <imm 1~3 mm
<12} [J 3~5mm B 5~10cm
%‘) 10 F BEH >10mm

® s | :

B 6 H

L 4 |

YT '

0 n | Bm Fﬁ_l B m : FE_ i On = ZI: | n.
s g|la|lgiRle|lele el e|leiala2ln|n;
PR K[| B (K| B K[ BE | K| | B R B/
: = : = ; = : = : = :

0—10cm 10—20 cm : 20—30 cm : 30—40 cm 40—50 cm
B3 AEMEREZENSH
*4 RETESITEXRIABRENHEXXER
3 S HY WEKLH/mm R? Sig. CYEEYESyw WEEE/ (kg m *)
0<<d<1 0.934" " 0.007 Y=0.358x+7.475 14.67
1<<d<<3 0.962" " 0.003 Y=0.295x+7.578 15.75
A Hh, 3<Cd<5 0.987"* 0.001 Y=23.675x+7.366 1.52
5<<d=<10 — — — —
d>10
0<<d<1 0.984" 0.016 Y=0.608x>—2.334x +17.77 13.62
1<<d<3 0.982° 0.018 Y=29.822x%—49.018x+35 5.21
Tic H b 3<Td<5 0.986" 0.014 Y=1042.5252%—122.343x +16.38 0.32
5<<d <10 0.723 0.277 Y=—816.162x>+92.99x +17.717 0.13
d>10 — — — —
0<<d<1 0.834" 0.03 Y =5.843Inx+16.04 7.07
1<<d<3 0.939"° 0.007 Y=0.375*+12.303 4.02
el b 3<<d<5 0.928" " 0.008 Y=3.645*+13.48 0.29
5<<d<<10 0.956 0.086 Y=1.7322+3.271x+12.017 0.01
d>10 — — — —
0<<d<1 0.861° 0.023 Y=0.893x+15.279 25.67
1<<d<3 0.932" " 0.008 Y=0.062*+15.112 20.75
M 3<<d <5 0.941"" 0.006 Y=1.412x+15.466 15.55
5<<d<10 0.443 0.22 Y=1.1192+12.961 6.87
d>10 0.904 0.096 Y=0.0412>—0.464x+18.904 56.86

W p<<0.01, " S p<<0.05,

MAFGE L, TURAS 5] H 2 1 4 587K 53 28 355
2R S ARG K R T RUE Rk L 7E 60~80 s
BT, A RE L AE 40—50 cm T EHE I
I DR A/ L 4 A FE RS E TR ORI LA 0.11
ml/s, 1M 010 em + )2 ¥R BE B 19 7 F2 b I o %
K85 0.78 ml/s. Hbkih 010 em 12 R
FE L ER (1,485 ml/s) N 40—50 ¢m(0.085 ml/s) Y 17
. ZPP IR 2R L [R5 e A 98 1R I R R, A7 B - RS A
AR B R AR R R ALY S s g
T TGS B DL R i T B s B R
Al 5] K - R BRAEAE R R

HE R FFAEAT Sy 52 0 - 458 K L R i 1 22 R &R

Z T R OGHIE T R AR R REAE T L ) 4 S ke - A
FLBE A Bt L AR R /0N, 2 AL B R B R TR
14 i 2 B R AR A B 3 AR SR AN R] 3t 28 A AR K 2%
JEFIRR %5 B2 5 4 R AL B AR AT L5 L 15 2 A ] AR
PR AR 2 (R AR 2 8 1 S AL R A &R
S5 R AW AR FARAC 3 X R AL BT iy A STk
2R 2R A AR 28 E X b S R AL B AR L B AT (2 3 AT R
PE Bl 2R BE BB Y 4 R AR YA AR AR K%
N E B R Y REAR, RN HIER P REL K
ZRHMAR MWAEHEZ LD G IR, 4 MR Ae
0<<d<<1 mm AR BEXT 438 K ALBR 1 TR o e 5 HE
Fr d<<1 mm,1<<d<{3 mm,3<d<<5 mm BEIEFEHNE
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R 2% R R - SR LB A LA A M, et H 3R
FLBR R AN 0<<d <5 mm AR 1 [ P A R o 2% B LA A
A EME (p<<0.0D) s i FEHL I 2 R 3<<d <<5 mm
HRAZ Y Fl P ) AR %85 82 A7 A A DG PE R AR i 35 (p <<
0.05) ; FEl ML R FLBR R H 1<<d <<5 mm A 428 BBl 1 1
R 2% HLAT B S 3 A DG (p <<0.01) A i R L BR
FPR 1<7d <5 mm AR N AR % HA R
FHOCHE (p<<0.01), 55 B 158 vk 555 (1 WF 5% 45 2R —
B, RPN e S5 3 5 B S AT AR AR S TR IR R W R
A 1<<d=<3 mm WA N IR K% E 5 Y0 m
FHOCPE I 3, oAb AR G0 ) AR R AR K 25 3 5 e £ 1 AL
FHOCHE  SA SCOF R AN AT JL I R B T A 0 AR R AN T
b o XIS R 2 e A3 b 22 S 9 R, T R A X
R A, R R S S X e R T
B AW, A AR ISR B, KT 5 mm AR R
5 RALBR R oA G, g 5 =050
BR — B0 AR RS RS BRUE B 52 e LEORLAR 5
TR AR R A K, R K R R ST R £ 1
AR FL B 38 T8 £ HE L BRI B .

R ALBR S - HEAR S W B TE 1 B DDA OE R
GBS 28 Hh X 3K 432 ) R S RS L A 2
B, IR AL B RS R AR R AR LA
KB, ARICE RN AR S L RFLBIE BN KR,
H5 i 4 e R AL BRIE BB R 7 2 24 2748, A Ja iF o8 +
SR AL Bt A R R X A L B R A R B 85 TR
T HE i B AL A B b E— 45 B e SR AL R Y
TE B ER , LAY Sk 21 T0] 52 T 2 DX K 9% U ER L AR
P71 DL B VR 52 T A B A0 B B Al R R 2Kl

4 45

(1) 4 B M 2 FE b 4 HE K 43 28 3 1l 48 A0 B
DL T 258 % 3 A b > el b > i b > b A% b 2K i)
TR EES (p<0.05), T HER 2K 55035 Hh 26 4
Tk e ) — 25, 4 S S g . — B ) S TR e
LA, RZH R KT WE, B, AR 2
JEA R ] - e oK o338 % i B A K e AR L (HL 52 e 7K
SrRRE R,

(2) 4 P2 T RALB Y &= F AR TE 0.3~3.7
mm JLE N, HF,0.3~1.0 mm B E &K, 5 KL
BB 96 20 Lh o KT 1.0 mm MY i/, H
B /NT RALBE BB 4260 s RALBR % B 1.383 X 10"
~2.477X10" > /m? 4 Bt 28 A K AL B % S5 KL
Bt A A Bt A 23 R R 110 488 i T 32 W I, A R
R A bRl > Bl b > 7 B M > AR Hb

(3) 4 Ffr by 2 5 b v AT ) AR A %5 B FNAR H % B

H R A T2 TR Y 3 1 3 B R /s B 1) s 4 AR R
(HRAE d<<1 mm) Xf 13 K AL 19T 1A & o1 dik 2
T AR X 5 R B AR 2R CRR AR @ >1 mum) %+ 4 K FL R Y
T BT IR R AT

(1) MAEEHE d <1 mm,1<<d<<3 mm, fl 3<C

d<5 mm HYHE % B2 5 R FLER R HAH G

P R R ALBR R AT 0<<d <<5 mm RAETE

FEL P 118 AR B 2% 18 HL A e 38 A DR (p <C0.01) 5 T

Hi DR R 3<7d <<5 mm A il N I AR K 5 AR AR

R REE AR F (p<<0.05); M A 1<d<

5 mm FRARE Fl b A AR A R A OGP B3 (p <

0.01) s MR BR 1<<d <<5 mm AR X ] o ) 4R L 4% )3

FHRAER 35 (p=<<0.01),
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