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Impacts of polyacrylamide and grass root systems on micro-aggregates of purple soil in

barren hillside badlands
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Abstract: In order to explore the improvement effects of polyacrylamide (PAM) and grass roots on soil in bad-
lands, the composition, distribution, structural and fractal characteristics of soil micro-aggregates in purple
soil were measured after six months exposure to various treatments, including blank control (CK), polyacryl-
amide on the soil surface, grass planting alone, “Cynodon dactylon+PAM” and “Trifolium repens +PAM”.

The results indicated that the proportion of large particle size micro-aggregates of each experimental treatment
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increased while the proportion of small particle size micro-aggregates decreased, compared to CK. Hence, the
mean weight soil specific area (MWSSA), dispersion coefficient and dispersion rate of experimental treatments
significantly decreased (The minimum values were 0. 30, 0. 15 and 0. 60 times those of CK, respectively). The
mean weight diameter, aggregation states and degree of aggregation of each experimental treatment significant-
ly increased (The maximum values were 1. 17, 1.49 and 1. 28 times those of CK, respectively). The fractal di-
mension of micro-aggregates in experimental treatments also decreased. All the structural parameters of micro-
aggregates in soils of treatment GY-PAM, (C. dactylon planting and liquid application of 30 g/m® polyacrylam-
ide) were superior to the other treatments and this treatment showed greater reduction in erodibility. The root
system parameters of “grass+PAM” were better than those of grass-planting alone. The total root length and
the root length in the diameter (d) class d<C0. 2 mm were the major factor and critical diameter class affecting
structural stability and erodibility reduction of purple soil in barren hillside badlands.

Key words: soil micro-aggregates; PAM; root system characteristics; root length density; root surface area
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AN SRR 3 AL 3G 27 AR . BURE IR S - BOBIRK 12 ho KR AR B TR A AR L R B PR AIE I
B w) L HER S KRS A KR B ERCA S B0E PAMCR M R X4 78 300 7 B S5 R T KR K R B
A 20 0 VW A5 5 ACRE BORF (RS AR RS U 00 AR Cynodon dactylon S =M 55 Trifolium epens F 1 0.3
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Table 1 Test treatments

Jb 32 5 Jib 3 44 b #1753 Methods
Categories of treatments Treatments B2 Grass PAM

25 [T BE (AR 56 40 B1D Blank control CK — —
Fjii PAM Application of polyacrylamide alone  PAM,; — Vi e ) Liquid application concentration:30 g/m?
PAM, — WMk BE Liquid application concentration: 60 g/m?

Pl #2% Grass planting alone GY WA C. dactylon —

SY =¥ T, repens —
“HFHR+PAM” “C. dactylon+PAM” GY-PAM, HFM C. dactylon MW E Liquid application concentration:30 g/m?3
GY-PAM, W FM C. dactylon WG U B Liquid application concentration: 60 g/m?
“=MEA+HPAM” “T. repens+PAM” SY-PAM; =t T, repens Wi e FE Liquid application concentration:30 g/m?
SY-PAM, =ML T, repens Wk B Liquid application concentration: 60 g/m?

1.3 XBFk

13,1 A AR AR AR F 2016 4F 5 H W REMZE A CREERT RIS 3 d LA E. H 3 d DL EJCHE M
R B . PR T HURE SR AT T 99 3R T P R AR AV ) BROH: A A% B S I F T i (CKLUPAM, #il PAM, Hd 5B
+ e FE 28 D L AR JE R ] OR BT 30 em” . 5 2 cm) RECE A AR R a0 R 19 B3 RE . 3R A R
WURE - BRI I BORE S I s T F 2R BLZY 500 g -y a] 52 36 2 il L B AR XU . - 3 Gl 1T SR AR 2 Bl 7 = 28 18 K R
M58 24 h 5 ARG 2 h R WA I A5 R R AT R AR

1.3.2 5B ARG M FRAE 4R AR T 5 - 1 i A1 B AP ¥y R HE 2 1 AL (mean weight soil specific area,
MWSSA) E- 24 5 B 42 (mean weight diameter, MWD) | J BRI L ] 58 BE L 438l 2 5000 20 BOR 24 2% ) b E B2
Wt T o SEAF S T 3 G A« SR ERE R I S k) R A e A S
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AR AR T R /K 43 A B B4R N I 4 55 SR 5 SR T 200 dpi 43 358 00 434 SO0 AR 2R 0047 R B2 49 4, R 1 Win-
RHIZO(Pro. 2004c) R R R G455 M (d<0. 2 mm,0. 2 mm<_d<<0.5 mm,0.5 mm<_d<.0.7 mm,0.7
mm<d<<0.9 mm,d>0.9 mm,d N H&E, B mm)XHE K (root length, RL) . 2 3 1 #1 (root surface area,
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RSA) FAR AR (root volume , RVIMEATGE 404 . F45 5 AR 22 R ML T35 FOKS B2 b T 70 2 — I B 7 KB4k A5
T (root weight, RW)7 |

A B (root length density, RLD) =3 JJ AR R K B/ 4 R AR (2)

AR F %% (root surface area density, RSAD) =¥ JJNIR R BRI/ L IEEFH (3)
FAAR TR %% BE (root volume density, RVD) = ¥ JJ YA 2 S 4 FH/ - iR (4 (4)

MR % (root weight density, RWD) =3 JJ NIR R BT &/ A FH (5)

1.4 HELAHE
* A Microsoft Excel 2010 %4 XF 84 47 K F AL FH , FH SPSS 17. 0 SR it #4 k47125 7 8 & M 43 #1 (Duncan
) Fll Pearson #H5C43 4T .
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46. 46 %6 i /ME (CK.39. 93 %) 1 1. 16 5 . HLA% X 50 4k L% (3011 SR 1 35 4 #K T CKLGY-PAM, il GY-PAM,
AT SRR S B R T GY L SY-PAM, #1 SY-PAM, Ml K& &1 KF SY. 0.25~0. 05 mm Hi g%, SY-
PAM, ({1 Btk & ik O 38. 64 %6, & e/ IME (CKL, 30, 63 %) 19 1. 26 £, 0. 05~0. 01 mm i 4% fi A1 58 1A 5
AT 10.04%~16.28% , FH{H M 13.02% . 0.01~0. 005 mm K L A AR S BAT 2. 88% ~6. 76 %, F 3
{4 3.98%0,0.005~0. 002 mm KL% HRAK & A F 0. 56 %0 ~4.39% , F3H{H N 2. 592, H CK 7E3X 2 AL
3 T PN B B B A A i 1 R T KBS AL FE L 0. 002~0. 001 mm KL %M A B AR A AT 0. 08 % ~3.41%
<20. 001 mm LA RAK & R T 0. 2900 ~1. 9204, CK 1E3X 2 AL 530 B N 1o A SR Ak 3% ek 38 1 3 R T 4% K
JLFL
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Fig. 1 Composition of soil micro-aggregates in different treatments

AEV/ING bR [ — B 2% A 7] 4 PR 4 54k A AR & & fE P<<0. 05 /K |25 5 8 3 . Different lowercase letters indicate that the content of soil

micro-aggregates of the same particle-size with different treatments are significantly different at P<C0. 05 level.

1~0. 05 mm A7 2% 35 Fl A TR0 DT 3R 5 0 ) 9 B O “ 8 24 AR - PAMY > I B - PAM” > Hijifi PAM ™ FfE &
H>CKLH A GY-PAM, (1 R A 5 1R 5 e Jie K Oy 82, 23000 82 CK & iU 50 A 2L 20HE 2 118 [T 11 ol AT 3%
PR P, £E<C0. 01 mm RE % FBl A - 2% 106 40 B Y R S0 o P SR AR 5 i Az CKO B4 iy g
AU CK A B 48 150 A B A0 RORE AR L P SR A 55 B B o /JVRE A2 Y U s 20>

[Fi) — &b BEAS [ o 2 P SR AR 5 i TR A TR 22 57 . T A AR B 1~0. 25 mum 7 2 Bl P 58 A 5 & 2 fje oK, <0, 002
mm KGR A R A S B R N B A A B R TR R 9 S A R AR S R G > Coloso.05
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Co.05~0.01 mm = Co.01~0,005 mm = Co.005~0.002 mm = Coo 002 mm M JF o BT A3 AL BE 9 1~0.25 mm ¥ 4 I &k %,
0.25~0. 05 mm¥B IR R .

HH P& 1 R AT AS ] b FRAS ] A 5 39 A 1T SR A B A 40 A R AR A T AN TR) o i A A 3 ) A AT SR A Y
H/NERL A IF R R, CKL.PAM, \PAM, .GY #1 SY-PAM, )75k A B ik & & 5t /N 10960 9% 35 2 <<0. 001 mm, Tfij
SY.GY-PAM, .GY-PAM, il SY-PAM, #b 3 i B 544 & /MWL 2635 4 0. 002~0. 001 mm,

2.2 PAM Fo 3 % 3t ) AR 4 M A 00 R

PEAY S Gl AT SR AR S A AR A AR SRV 5 A 1 38 4 L R T AL (MWSSA) F- 2 & B A2 (MWD) | 4]
L 2NVANEIE 31 3 o E D

H R AR MWSSA 2 i i+ 380 T 28 B HR AR 2 — » — MOk JF MW SSA [ 8 K, 398 53 b B 40, 49 0 1
FRAR Y, d R 2 mIAH, R R MWSSA F I CK it K, GY-PAM, #i /), CK 1 fi A1 3R & MWSSA 5 1%
FERT AR, HR/IME(GY-PAM, ,60. 90 em?/@) 4 3. 33 £, PAM, .PAM, .GY-PAM, #l GY-PAM, %
4RI AL PR MWSSA b Z M TE B 2 7, H B /N F GY fil SY, SY-PAM, il SY-PAM, [j MWSSA
TREMNZES . Bl W, CK B 3 b 40 A SRR ZE M e 25 5 CKOM L L 453000 40 B 3  R0 R AIK T 55
B A= i 25 M 5 48 1 AT R AR MW SSA, HH A5 R LT CKL b GY-PAM, fil AT SR AR 45 44 B Pk dic bt

R2 FRELERTIEMERE ST

Table 2 Structural characteristics of soil micro-aggregates in different treatments

Jib ¥ 44 -2 L FHEE R 1R AR L 11 2R 2 IR R SRR

Treatments 20 MWSSA MWD Aggregation states  Degree of aggregation Dispersion coefficient  Dispersion rate
(em?/g) (mm) % % %) %

CK 203.07a 0. 30a 23.88¢ 33. 84c¢ 13.99a 55.21a
PAM, 61.72¢ 0. 34a 33.72a 41. 94a 2.62¢ 36. 76¢
PAM, 67.56e 0. 34a 33.60a 41. 85a 2.33c 36. 98¢
GY 117.22b 0. 32a 30. 74b 39. 71ab 7.00b 42.35b
SY 104. 03¢ 0.32a 27.56b 37.12b 6.71b 48.31b
GY-PAM, 60. 90e 0.35a 35.55a 43.23a 2.11c 33.33c
GY-PAM, 66.37e 0. 34a 35.31a 43.07a 2.41c 33.78¢c
SY-PAM, 70.15d 0. 33a 34.91a 42.79a 3.21c¢ 34.53c¢
SY-PAM, 72.39d 0.33a 33. 80a 42.00a 3.50¢ 36.61c

FhEHR N (n=3), ANFE/NE FREFR R AR AT FE —F8Fr7E P<<0.05 /K |25 % 1 3%, Data are means (n=23). Different lowercase let-
ters indicate significant difference among treatments of the same parameter at the level of 0.05. MWSSA: Mean weight soil specific area; MWD

Mean weight diameter.

P S 1) °F 1 T o AR (MW D) 2 S e+ S S5 R B AL Re e M I 25 A de 2 — D, — Bk iE, MWD (1 (i
R 458 P R A 2 ) R M DU AR T R . F 3R 2 AT A AR B 3R R AR MWD A F 0. 30~0. 35
mm, i KR GY-PAM, (0. 35 mm) , f/NA CK(0. 30 mm) , H &b P 2 [a] 2 ik B B & MWD 2 6 i 23 7k 2% 7,
H AT O CK - S H A2 bl 1 05 55 5 0 2 O, 45 30 560 Ak B 8 A R 38 o 3 0 42 ot 45 b 5% €5 4 79 34 1D 3R R MWD,
- 9 1 P R A 46 v e M RN BT AR Dl E A T R

P SRR T 3R B 0 8038 BRI 43 BIOCR IR 3 R VR 4 A R AR S5 A RS e M HR AR . — Bk U AT SR AR ) AT 2R
RS0 T P 5 3 8k 17 5 JHL 43 H0 R B0 43 E0 36 R o b DU A, » 285 AL A e R LA b ek i 0, Pl 3R 2 AT, A
P 52 2 [ R 0 5 ] B ) S B A AR -+ PAM” > “ =i 25+ PAM” > B jiti PAM > Bk 8525 > CK [y Il 5 , [
Bk 0 5 A BB e A E 4 R 35. 55 % 1 43. 23 % (GY-PAM,) . 2 /IME 4> 51K 23. 88 % 1 33.84% (CK), CK ¥
T BRAR A BOR B A BOR Y B 3E R T 5 R IR A B, 4 R B0 4 R B R A 43 3o 13. 99 %6 A 55. 21 %6 (CKD
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B/MES BN 2. 11% 1 33.33% (GY-PAM,) . GY-PAM, .GY-PAM, .SY-PAM, 1 SY-PAM, % 4 A~ 5 kb B
(18 - S 1ol AT 2R A T SRR 0 1A SR B2 L 43 R ORI 43 IR A I 22 ) 12 T Wb 3 P 22 5 X 4 A e Ak B 14T SRR 10
B P BR R 2 OR T BN O BRI B E PAMY p BUR BOR T Bl PAM Ab, HAth 3 AR H4H A AL JR Y 20 BUR
O A3 HOCR S /NT 8 PAM R 28 .l bl 0, 302 CK 25 300 Ak B0 44 85082 /& 1 i 3 18 1ol 45 1 28 £ 1
T AT SR AR 55 A s P BT A M L b GY-PAM, 19 25 F F4 5 Mk F T 12 b Pk A o
2.3 PAM Fo 3 X3t B RAR 5 T 4F AR 69 % R

A A AT SR AR 538 2 AT DA SRAE A B A0 S5 48 B Ve TR TR L — ROk U OB A AT SR A M
TEYEH08 /N o T S AE AR E PR NPT AR Pl PR iR, 52 2 s L3 T A BSR4 R R P A T A o e A N b )
55500, HAE 3 AT T A AL B+ SR AR S TR AE A T 2. 148 ~2. 467 Fir KAE N 2. 467 (CK) L fie/IME N
2. 148(GY-PAM,) . £ i 56 &b ¥ () 4 38 1 A B AR 20 T8 4 503 /N T CKL,GY-PAM, .GY-PAM, .SY-PAM, FI SY-
PAM, 5§ 4 A~ 56 Ak B i) A+ 585 AT SRR 0 TR 4E 5003 /N T I f 2k,

T R A () A 38 1 - 9 A A SR A 4 T A8 506 AN TR % Bl 1T SRR 4 A 19 B B A 2, 6 Y [ 03 4 A 3 3 53
TE AR 15 2] TR [R 2R 3 5 B e e REL B8 3 AT U R T 0. 958~0. 982, X i3 Bl 43 TF 4 %L g
AR - by B e 45 > 4 BROAS [RRE G4 AT SR AR A3 A A AE S MM EAR m . Bz CK, 210 40 315 A 20s /b 15z
Tt 2 M58 €0 - AT SRR 43 T8 4 %, 0 T 1 R T LA A AR e e BT AR oM . B il PAM FIERAE RS, BOR Y
PAM A H2H & {5 FH 52 A ) 1 98 575 3452 1okt 45 Ml 56 45 1 25 M RS E PR AR Tl

R3 FRALEMNIEMEARGCSBER

Table 3 Fractal dimension of soil micro-aggregates in different treatments

i H Item CK PAM, PAM, GY SY GY-PAM; GY-PAM; SY-PAM, SY-PAM;
SIE 4L Fractal dimension (D) 2.467 2.181 2.196 2.355 2. 309 2.148 2.159 2.167 2.236
e 28 Coefficient of determination 0.967 0.973 0.966 0.982 0.958 0.942 0.932 0.970 0.979

2.4 FEMRARLHMARKISARR 6948 X 5

2056 1) Sk Rt G A T T © O SIS BR . R AR R AR AR A 4R AR bl Ty T
(8P A28 R i 38 400 e 2ot Bl P SR AR 1) S i S B AR R AR . DRI 98 35 T A 0 S AR R 5 1 A
A4 5 5] A R DG 43 7
2.4.1 AL R4 PR APAM” E AR A8 % R R SR HE AR IR A6 A 38 S IR, L U2 SR A
ZF R T AR = B AR AR AR R AR AR e 2 . (AR AR AR - PAMY S AR R B AR R 4R AR e A T R
R 25 R0 s = BEAE BN 5 M A AR, T AT S AR R A B AR AR bR, d<<0. 2 mm BRI AR R A8 bR R A
12 R R F6 AR 1 Bl A5 ) 38 RT3 R, d<<0. 2 mm R R HAEL 0. 2 mm<<d<<0.5 mm FHREKMHERZ
Ko
2.4.2 MRS R R SRS BR S A R ARG FY R AE S bR B A A0 BT LR 5. MWSSA /38R B 3R
5 EARAEAR R RLD ¥y 2% 35 5 0 3 AR ¢, o - iR 805 RLD M AHSC R B (—0. 754 fie K. MWD, A1
RO F S SAFE AR RLD RSAD #5 2 1 g 2 5 2 2 IE A5G, Horp B BRI 5 RLD [ AH ¢ R (0. 596) i
Ko B MWD &b, HAb A AT 3R 1A 25 K FRAE 16 bR 28 5 R 3 AR ) RSAD A% 5 28 5 58 35 AH O . A 1ok A R IR 45 4
FRAEFE b 5 BRSS9 RVD.RWD (A SR 835 . il b o] 0L AR R B IRFE b5 o, RLD 2 5% Wi 57 34 4= 1ok 45 b
S0+ 25 R AR E M PR b 1 2 2 P HOZ RSAD,

AN TR G R 46 b 55 0T 3R A 45 F R AE 4 s (8] B L DG 40 BT N 35 5 TR . MW SSA LR M R 5 d<<
0.2 mm 2% .0. 2 mm<d<<0.5 mm 2%¢ % RLD.RSAD 2 i 5k 2 M A%, 5 d<<0. 2 mm £ 1 RVD
SR, X 3 AN B AR MR AE P8 RR S d<<0. 2 mm BRI R EII KT 0. 2 mm<d<<0.5 mm B
(). MWD, B BRI FI BB S d<<0. 2 mm 2% RLD.RSAD 24 0 % 5% 5 2% 1F A 26 . 55 H il 72 9048 b7 14 4]
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KYEHARE . didb ] W d<<0. 2 mm 2R R 0 e S 1R 1 25 3l 5% (8 - 45 R R 8 R AN AR Dl P 9 SR B AR L L
W 0.2 mm<d<<0.5 mm &% .

x4 AWIEHRREDEIEFRMERIER

Table 4 The overall parameters and diameter parameters of root-soil complex

LR fib 3 44 FR KRS bR B ARIR Diameter parameters
Root parameters Treatments Overall parameters d<<0.2 mm 0.2 mm<_d 0.5 mm<_d 0.7 mm<_d d>0.9 mm
<C0.5 mm <0.7 mm <0.9 mm
LNy GY 12.5434+0.386ab  10.396+1.925a 1.472+0.167abc 0.36740.071lab 0. 15040.025b 0. 15840, 012bc
Root length SY 6.02120.609d 4.44941.168b 0.979240.404c  0.34820.083b  0.11120.009b  0.13420. 054c
density GY-PAM,  15.67940.601a  12.69720.395a 1.78424-0.392a  0.597240.206a  0.265220.100a 0.3362-0.112a
(RLD, X107 GY-PAM,  13.313+0.955ab 11.3673.124a 1.549740.200ab 0.476=40.136ab 0.1984-0.05lab 0.1994-0.064ab
cm/cm?) SY-PAM, 7.66840.519¢  5.826+1.398b 0.99840.267c  0.396-0.131ab 0.165--0.065ab 0.28340.112ab
SY-PAM, 7.14640.976cd  5.30641.428b 1.1632420.149bc  0.37220.023ab  0.14120.008b  0.1642=0. 034bc
M 2R T B B GY 0.607=40.005ab  0.29640.048a 0.148+0.017abc 0.06740.013ab  0.03940.006b 0.057+0.004b
Root surface SY 0.37740.005¢ 0.13240.035b 0.10040.041c  0.06340.015b  0.02940.002b  0.05340.023b
area density GY-PAM; 0.849+0. 004a 0.35540.011a 0.18340.041a  0.110%0.038a  0.069+0.026a 0.13240.039a
(RSAD, X107 GY-PAM, 0.69640.009ab  0.32540.087a 0.158740.02lab 0.08820.026ab 0.051240.013a 0.07420.023ab
cm?/em?) SY-PAM;  0.52740.912bc  0.178--0.043b 0.1044-0.028bc  0.07340. 024ab 0. 043-20.017ab 0. 129--0. 056a
SY-PAM, 0.44840.008bc  0.15820.049b 0.119220.015bc  0.0682=0.004ab  0.036220.002b 0.06720. 016b
MR TR B GY 0.09540.007ab  0.04940.001a 0.012+0.001ab 0.00940.002ab 0.00840.001b 0.017=+0.002¢
Root volume SY 0.080+0.005¢ 0.035+0.001b 0.00740.001b  0.00540.00lab 0.0084:0.002b 0.02540.007bc
density GY-PAM, 0.180+0. 003a 0.09040.002a 0.01640.004a  0.016+0.006a  0.014+0.005a 0.04440.001ab
(RVD, X107 GY-PAM, 0.11140.003b 0.05120.004a 0.0132420.002ab 0.0134-0.004ab 0.0114-0.003ab 0.0232-0.007hc
em?/em?®) SY-PAM, 0.14540.002ab  0.06440.001b 0.009+0.002b  0.01140.004ab 0.009--0. 004ab 0.05240. 0252
SY-PAM, 0.1244+0.002b 0.075+0.002b 0.009=40.003b  0.016=40.002b  0.006=40.001b 0.018=40.008¢
ML R GY 0.01940. 002ab — — — — —
Root weight SY 0.010%+0.001b — — — — —
density GY-PAM,  0.028-0.004a — -~ — — —

3
(RWD, mg/em® oy paM,  0.02240.001ab - - — - -

SY-PAM, 0.0194-0. 002ab - - - - -

SY-PAM, 0.01740.001ab - - - - -

TE - R EE N E AR HEZE (n=3) s R/ FBERIRTE P<<0. 05 KF EZREE.

Note; Data are means + standard deviation (n=3). Different lowercase letters indicate significant differences at the level of 0. 05.

3 itie

Fre AR ik 25 b 56 40l T HE K AR L R R R I R R AU ) A R PR R A B R Tl AR
55 PR Bk 4R v T AR 25 3t 5K (0 A PR b AT SRR T L — R K R R RO B DRSS R B SRR
b 45 i 25 0, - A P SR AR 4 R0 A AR R AN 27 R BIAE 0. 01 mum R 2 A AT 38 A S B O 7 1T <<0. 01 mm KL 2% 3% A1
MR AR L X 5 B AR AT IR A . e CKL & B Ak 3 B A BB BICE S R Tl 45 i 5% €2 1 i 1A
VR AL BN 24 AR B0 (E AT DU A8 o G b SR A R A E M TR T

AL PR IR GLA R AR A R AR B B PR 22 . B CK A& b IR AT Bl 388 0 57 34 4R e 25 b 5% (5
b RO AR AL AT 2R A b N R AR Bl P SRR S L X S B A R PAM Bl R S P SRR R i ) F 5 2 2R 6
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WP, 5 CK A AR50 A R B T AR MW SSA 408 R 5048 0% . B MWD [ B4R 0 F 1A 58 52
P2 R AR 4 b A 48 A SR AR S A BT AL AR A 1 A B AR B o DL GY-PAM, (1 el 8 R B 4. SRR, PAM
SRR FHEWR A O KR (0 e e i, A% B 1 A7 FL AT L i 605 LA W BRF 2 2% R B 2 4 O S B A0 B R L O
3 3 FE AN A B S A AR 51 ) ofe 8 (o - 198 A SR A SR T AT 2% R E ) PAM-+ B AT SRR ) 2% &3 5
S, DT (8845 R A% - 398 1T R AR 5 R 38 o T i — 8 5o 1 RS AR L 3 T - B A B AR bl b R s
BARBWRARRGE AR W4 SRR HT R ARG 45 V8 HTRIAR 28 53 W0 W %) Je 485 4F FH 6B 8 85 3% 70 T R G388 R 1)
P SR 5 AR A 2 A G S TR 5 2R R 5 8 ) B T A T A e 1) S /K L G L BB 348 in - 3 1 A sk AL
B H Al RS A A T PAM K40 45 MUIR RS Wi 6 A SCE Y LB B b 36328 08 B)IR 2 38 (15 PAM 5 10k
(52 AV T OB R R BT SE S BN Fe 4. M HE38 5 PAM AR BL41 4 A I 2 T 3l PAM RIS 525 4%
H RO 5 X A ik 45 b A 9 1) el e R TEAG .

x5 MEERSREAREREREREXSH

Table 5 Correlation analysis between root parameters and soil micro-aggregates parameters

WA SR RECE i -4 ZiE 2 /NITA ZiE 3: 3 I ECR KL Vi
Root parameters TR B Aggregation Degree of Dispersion Dispersion
MWSSA MWD states aggregation coefficient rate
BRFE bR RLD —0.737"" 0.454" 0.596" * 0.585" " —0.754" " —0.722""
Overall parameters  RSAD —0.577" " 0.418 0.475" 0.512* —0.519" —0.570* "
RVD —0.439 0. 280 0.362 0.403 —0.392 —0.411
RWD —0.112 0.193 0.167 0. 189 —0.231 —0.245
e &gy RLDy. » —0.824* " 0.590* * 0.625** 0.612** —0.875* " —0.867"*
Diameter parameters  RLD, ; —0.574"* 0. 384 0.426 0.507 —0.543* —0.560"
RLDy. 7 —0.332 0.207 0.342 0. 440 —0.438 —0.406
RSAD,. » —0.670" " 0.467" 0.573** 0.565" " —0.725** —0.702"*
RSAD; 5 —0.526" 0.298 0. 354 0.419 —0.581 —0.511~
RSAD,. 7 —0.297 0.229 0. 247 0. 300 —0.437 —0.421
RVDy. » —0.455" 0.414 0. 446 0.466 —0.479 —0.453"
RVDy 5 —0. 319 0.262 0.334 0. 347 —0.351 —0. 316
RVDy. 7 —0.235 0.202 0.237 0. 259 —0.283 —0.236

e "RIRTE 0. 05 KGRI | B ZFA % % = "RIRTE 0. 01 7K GO b 4% & 3 4 5¢ s RLD, . RSAD, . RVD, (=0. 2,0. 5,0. 7) 43 5| # /R
d<<0.2 mm.0.2 mm<d<<0.5 mm.0.5 mm<d<<0.7 mm 2R % AR L\ E AR EBHE .

Note: “* ” and “ * % ” indicate significant correlations at the level of 0. 05 and 0. 01 respectively, under bilateral inspection. RLD,, RSAD, .,

RVD,(x=0.2, 0.5, 0.7) indicate root length density, root surface area density, root volume density in different root diameters, which are d<C0. 2

mm, 0.2 mm<_d<<0.5 mm, 0.5 mm<_d<<0.7 mm.

AW ST K B A5 A0 IF AR R K S A A9 45 08 R - GY-PAM, X 12 frh 25 #3598 P TR 1) ok 3% 25 R s A T G Y-
PAM, . HJEH AT 5 PAM W BEA 5. o WIZS S5 00 5 DO 0 Tt it P 4 435 0 = 0. 25 mom 7B 1k PADRE 7 42825508
(4 ATF 5 8 I o e 2o f A G 2 s B2 2R DR T % P k7 4 05 1 48 = 0. 25 mum KRR P DRE RO IO ROR | B R
PN T 122 P 8 T 0T B o 7 — S A R A R Y L AL AR F 5 TP PAML B2 g o 1T SRR 45 g A R P 9 BOR T e
Bt 2 3 S S T Ja R R A B RO AE — IR . i TASHE ST R BB T P (30 H1 60 g/m?) . A
FE VLB B PAM e J5E A6 B AR A - AR AT 3R A 2 B o A R4S Ay AR B0 9 52 i 28 1E — 2 58 3 U O I LA 5

“HEZEFPAMYRYAR R SRS AR AR G AR 2 00 T B B2 L K R BB PAM 3 i S 3 57 R OR UK R L A
MR #EAR R A . R EREEBR RLD Rl d=<<0. 2 mm 42 5% (URAR 0 43 5 2 52 0 -+ e 6 A1 SR AR s hr iy 22 H 5
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FOCEE ARG, Csilla 207 a3t (b vy L AR AR 28 32 W) 8 P 508 R A e 8 T 9 R E 92 173 — 0, A0 JBL IR - — Tl
AR AR ¥ % 4R I3 A AT AMEIIAR 28 5 R po 42 i i B JKAREAR 28 20 900 0 T 58 i RS 2 L 445 AR R ) LR D - R
KL R T AR AR 5 0 - S0RE 22 (8] (S A AR I 5 | g 4 X AT RE X TR KR AR - S A SR A R A A 5 55— T T AR Bl
Amezketa ™ (0L B A0AR 25 47 V85 if e £ A JE5 9L O o JE AL TTARE Rg IR 4 00 /s L S ASURE LA 22 A B
AR 77T R A — 075 Gk AT 508 AR 1) 28 g S S e R T A2 ok M A P B R o PR S AN [ 47 8 AR AR R A0 A X
SR AE B R O OF TR W] 0. 5 mm<<d<<2 mm X B RAR B2 0 e O AR AR AR . X 5 AW S 4 R A T A
Al BB A Tl A B . HRTAR R 8 b 0 - 558 D 1T 3R 1A 52 i WL LA 0 S 475 i 33 » 4 Ji 3 7 24k 4852 Tl 56 86 7
T PR BIF S

4+ i

(1) 3 2od X5 b 25 A 3819 - B 05l P SR AR 43 A R AE PT 2R0  [) — L 9 AN ] A 38R (7] — Aab 38R AS [ 00 ol AT 2R Ak 5 i 1)
FIEW B2, Bz CK, ¥l PAM, BAE R B0 25+ PAM 4 KR A% (8 AT SRR 5 18 o /N R A28 1% Ui 0>
JT A Ak # L B R AR 1~0. 25 mm R R KLY 0. 25~0. 05 mm KL R IR AR KL

()5 CK M, #ujifi PAM B BE2 “B25 +PAM” ) MWSSA 2 8 2 5043 B3R 1 83 0/ MWD, 4]
SOIR LN A B K . GY-PAM, - HE 1 45 J50 1R ] 2R A 245 4 SRR AR 48 A 35 10 1 LAt 355 b 348, I + e 25 4y
T M AB AR Pl R U

(3) Hijifi PAM FAAE B2 “REK +PAM” 980/ 1 (= 1k 45 b, -+ S G AT SR A 40 T2 2 55, 1 5 1 3 i B R ok
. GY-PAM, iy HIERIA RIK 3B AR (D=2. 148) F /.

(D FR+PAM” IR R EARIE bR AR AR bR 900 T A RL 38 . A & AR L AL B A A2 458 Fn v L d<<0. 2
mm EFEEH 0. 2 mm<d<<0.5 mm ERMBERER ., FHREK % E (RLD) FIR REHR d<<0. 2 mm 535l J& 5%
M) 7 304 2 ok 45 i 5% €0 - 65 R R e Tk B 4 ok A 1Y) T2 DR R DG B AR S, LU T AR 2 TR (RSAD) F11 0. 2
mm<d<<0.5 mm %,
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