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Effect of Flower Planting on Spatial Distribution of Soil Nutrient Content in Alpine Region of Plateau

LIU Wen-jie, YANG Hong, YANG Weneng et al  (Resources & Environment College, Tibet Agriculture & Animal Husbandry Universi-
ty: Linzhi. Tibet 860000)

Abstract  [Objective] To explore the effects of planting different flowers on the spatial distribution characteristics of soil nutrients in the alpine
region of the plateau, [Method] Taking Milin farm in Southeast Tibet as the research object, the profile soil samples (0-10, 10-20, 20-30,
30-40 and 40-50 em) before and after flower planting were collected to determine the contentz of =0il organic carbon. total nitrogen, total
phosphorus and total potassium. [Result] Before Mower planting, the contents of soil organie carbon, tolal nitmgen. total phosphorus and 1otal
potassium decreased with the increase of soil depth.The average organic carbon content of soil was rape > rhubarb peony > mse > chrvsanthe—
mm > wild leek . the AVETAEE content of total r]ilmgi-u WS u,:hr:.'ﬁaml|wrnulrl = wild |r.u.:|\' > rhubark preany = rapue = ose s he AVETAEE conlent of
total phosphorus was rape > rhubarb peony > chrysanthemum > wild leek > rose, the average content of total potassium was rhubarb peony >
chrvsanthemum > rape > rose > wild leek. Alter one vear of Mower planting, the contents of soil organie carbon, otal nitrogen. total phospheor-
us and total potassium were increased. It could be seen that planting the above flowers could improve the content of soil nutrients. Among them,
the increase range ol =nil urgunil' carbon content was the |argl:..-al in rose T]I{llo that was. afler |a|u||[inp_: roses the average increase of soil [Jrgunit'
carbon content was 10,08 g/kg, and the smallest in wild leek plots with an increase value of only 5.18 g/kg. The merease range of 201l total ni-
tragen content was the smallest in wild leek, with an inerease value of 0.04 g/kg, which was the same in other places, with an increase of
0.08 g/kg. The increase of soil total phosphorus content was the largest in rose. that was. alter planting rose, the average increase of soil total
phosphaorus content was 0,09 g/kg, and rape was the smallest, and its total phosphorus content inereased by 0.04 g/kg. The increase range of
=0l total potassium content was the highest in rape and the lowest in wild leek. The increase values were 1.88 and 0,89 g/kg respectively, In
terms of vertical spatial variability of soil nutrients, in this study, the spatial varability coeflicients of soil organic carbon before and afier
planting Nowers were 0.29-0.34 and 0.35-0.40, soil total nitrogen were 0.29-0.32 and 0.31-0.37. soil total phosphorus were 0.23-0.32 and
0.25-0.39, and soil total potassium were 0.33-0.48 and 0.34-0.43, respectively. It could be zeen that flower planting has changed the distri-
bution characteristies of soil organic carbon. otal nitrogen and total phosphorus in the vertical profile of soil W a certain extents while the con-
tent of soil total potassium was relatively stable before and after flower planting. [Conelusion] Planting flowers in alpine areas on the plateau can
1:ﬂi-uliw-ly iruprm.-[- 5ui| nutrient content and soil l'{“rlilh_\', but the effects of differem ower |||a|n1ing on soil nuteient content are different.
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phorus. TP) F14=f (total potassium. TK) 5 &l &= 5] H,80,
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FESEE AGHE S N 8 mL iR HLS0, $E AL B 10 5% 72%
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(e hn A 30 mL ZE4RAK) i B RL B, L3 el 0 o A P
IR e . b R ER S SR o e
FEWE

1.4 MBS M FExcel 2010 #EFTEAR A1, 3597 540 %
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e L ERAR AT i T A R R R R O R
FIM o ERE | AT, S R R S A L R B
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30 em>30~40 cm>40~50 em- o, B, 9h 5. boE s
FF 34 0 2k SR BAT 0 b AT BLR S B4R 17,94~
38.52.16.48 ~ 38.13, 14.73 ~ 37.45. 17.37 ~ 38.60 fil 16.69 ~
34.87 g/ kg, HAE 747 0] 75 e R 804 il 24 0.32.0.29.0.32.0.34
F10.34; HZF g A S P A (e R BT R SRR S Y
A7 HUBE 54 0 oy 22,83~ 54.37.18.21 ~ 56.55. 15.49 ~ 53.07.,
18.24~52.91 il 17.98 ~47.36 g/kg. 0 1 %% )48 5 75 5050 )
0.35.0.39.0.40.0.39 f10.37. 0 WL, [/ —Ffp2E 5 BR S 001
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BT LB f R il .

AEFFP b S e WU B A AT aE . 30, H 2R hEE.
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Table 1 Spatial distribution characteristics of soil organic carbon content before and after flower planting alke
b H7F Rose I Rape FAEHHE S Rhubark peony 452 Chrysanthemum PR Wild leek
Soil Rl Fiila by Fikie Ty il e Fie i fikifs
depth Before Alter Before After Before Aller Before After Before Alter
cm planting planting planting planting planting planting planting planting planting planting
0~10 38524282 0 5437£497 a 3813£245 . 5655+682 8 3745+£186a 5307464 a 386024100 529125152 MET+3S3 a0 47304687 a
1020 32354205 b 45434406 b 3361132 L 46314421 b 32404172 b 4468434 b 33324320 L 45024376 b 30634229 L 3995+290 b
2030 25834105 ¢ 35.08£2.77 ¢ 30012051 ¢ 39764307 b 30060£196 b 39044200 b 25652190 ¢ 36394287 ¢ 25064178 ¢ 0S0+2.17 ¢
3040 200114068 d 27454119 d 24752080 29574204 ¢ 23864067 ¢ 28776126 ¢ 18842114 d 2617+154 0 20764146 0 23864164 ol
40-50 179440012 d 22830060 d 1648036 & 18212086 d 14732030 d 1549024 d 17372090 d 18242068 ¢ 16684051 d  17.98+0.08 d
14 2695 37.03 28.59 3808 27.81 36.21 26.77 3575 26.76 31.94
Average
sD B.35 12.93 8.36 14.82 878 14.57 915 13.96 9.16 11.88
CV .32 0.35 0.29 0.39 032 040 0.34 .39 0.34 0.37

T [ A 8] A5 B A [l RS RE ) 32 7 2 % (P<0.05)

Nate: : Different lowercase letters in the same column indicated significant difference between different soil depths at 0005 level

22 +REEEETESHEE 2 v, R
b 5 B A RICR A A R A R e &t

BEfkads . Horp, ARGl 3 A0 B P B A 70 BT AR S R
FETHT 40 ~ 50 em #1540 Wil 42 0~ 10 em 35 5 B2 % 51.85%.



RIUE- S e

LAY HARREMEAHMN LR AsEER

fi] 5y & #ioin 139

55.93%54.929%52.94% 1 53.44%, H . i3 KA w4t
B AEFET RS 40~ 50 em ZEIE S B 0~ 10 cm JFIERF
1% 58.78% . 58.21% . 60.00% , 54.30% F154.07% . . 5 Fir{E A

Fiee T Al W] e i R A U de R H R R
RAEF LT 59 76 0 5T Ak 35 B RS 450 R 40T 2 A0 RS T
10.67%10.13%9.76% - 8.51% fl 4.60% . W] WL, {E 1% W 70

FEFME AT 0~ 10 em SR HHEA S SR B G THAMS BN 26 B o] W] B4 o 08 4= 50 5 1, 19 n - HEAC ) .
J2ik (P<0.05)
#2 EFMERIETHEER SR SEESHEHE
Table 2 Spatial distribution characteristics of soil total nitrogen content before and after flower planting wlke
B HF Rose il Rape AR I Rhubark Peony H4E Chrysanthemum Bk Wild leek
= L,
Soil ik i FlifE Pl HhE Rl i i f FiTRT EhHE i FEHIG
depth Befare Aller Before Alter Belore Alter Before: Alter Before After
cm plunlirg: plu.rll]'nzl_', |||unl'u1g ||]u.|1li|1p; plu.rll]'nzl_', plu.niin;: ||]u.|1li|1g |i]4.u1li|1g plu.nlin; |||u.|1l'u1g
0~ 10 TOB£3 8 131005 a L1805 a2 13420008 122004 2 1350022 13620014 a 1512006 13120202 1352003 a
10-20 085008 b 092+008 b  090+008 b 102007 L 091009 b 105008 b L2009 L 1142010 L 092+008 b  1L03+008 L
2030 0.68£006 ¢ 070006 ¢ 0732006 he 080005 ¢ 077006 ¢ 0872006 ¢ 0904007 be 0912006 ¢ 0812007 be  0,832006 ¢
3040 050005 cd 067006 ¢ 00632004 od 0652004 d 06720005 od  068£0.04 d 07820006 cd 0824005 ¢ 070005 ¢ 0742005 ¢
H)-50 0526008 o 0542008 ¢ 0522003 d 056003 4 0552003 d  0534£008 ¢ 0642005 d 06920002 061£003 ¢ 0622003 d
] 0.75 083 0.79 0.87 0.82 0.90 0.04 .02 0.87 091
Average
sD 0.23 030 0.26 0.31 0.26 0.32 027 0.32 0.27 0.29
[ 0.30 037 032 0.36 0.32 0.35 029 0.32 031 031

[ B AN [ 5 o B A ) B ] 2 57 B 3 (P=0.05)
Note: Different lowercase letters in the same column indicated significant difference between different soil depths at 0005 level
23 TELMEBSESHEE DA 3 oL B SY BEAERSEE S0 0.36~ 1.05.0.43~0.90.0.53 ~ 1.00,0.51 ~
s ARl R S PR S e BT A S R i 4 0.92.0.45~0.99 g/kg, HERSEFE LA, HoAh & FF Hh 22 22 (0~
A )k 0.32~0.80.0.41 ~ 0.81.0.50~ 0.87.0.41 ~0.85. 10 em) 54 A E T HAL & 2 (P<0.05) .
0.39~0.88 g/ke, HACHE B4 F] 0 HF AR SR HI Y 3 12 (0~ 5 R R 6 A RS b A B L i R AE
10 em) T HEARES R E (P<0.05) m THALE 2, HEG A ey g it m. B s ek I & dE
WA ERE L 0~ 10 em BLER Y 10~20 em EERA S OHUBFAE 300 BT A5 B2 R0 HT AT 40 S0 850 T 15.25%. 5.97%
(P>0.05) , 5l 4% 5 25 e thk 2501 (P<0.05) . Rl 10.61% .6.35% 9.68% .
FEPIG s HZE st ofe st b 4546 AT B S0 i 5 1w 1

F#I EAMENFLRSHEESEDHEHE

Table 3  Spatial distribution characteristics of soil total phosphorus content before and after flower planting elke

ii’fE;KJQ J] ’F’ Riowse }ﬂi,& Rulr ,l'.—ﬁ'ﬁl'a#i“ Rhubark Pﬂmy ‘i;J“' (:hr_v.\iu.nlhrﬂu]m ﬂlf ”k Wild leek
Sail FivkeL i PGS i E A s ot iy FU NS Bl HHG FieL i LR
depth Before After Before After Before After Before After Before After
e planting planting planting planting planting planting planting planting planting planting
010 O80£008 & LG2001 2 0812007 a 090008 5 0872008 a  LOD£L13 2 08520002 0922011 a  OB8£008 2  0.9920.11 a
10-20 0.70£007 b 077007 b 0.7920.06 ab 0812006 ab  0.74£0.06 b 080006 b 078008 2 0812007 b 0OJ1=006 L 0.80+0.08 b
A-30 060 b 070005 b 0724004 b 0742004 be 0652004 b 0712005 be 05620004 b 059£004 ¢ 0582005 ¢ 0.5920.05 ¢
3040 046003 ¢ 0502003 ¢ 0624003 ¢ 069004 ¢ 0542003 ¢ 0.59£0.04 od 0502004 b 0542003 ¢ 051004 ¢ 0584004 ¢
40~30 032:001 d - 0362002 d 0412002d 04320024 050£0.02 ¢ 0332002 d 0412002 ¢ 05120008 ¢ 039002 d 0454002 o
T 0.59 0.68 0.67 0.71 0.66 0.73 063 067 0.62 0.68
Average

=D 0.19 0.26 016 018 0.15 0.19 020 018 0.19 0.21

[ 0.32 039 0.24 0.25 023 0.26 0.30 0.27 031 031

T2 T B A [ 5 S B ) L ) 52 59 i (P<0.05)

Note : Different lowercase letters in the same column indicated significant difference between dilferent soil depths at 0005 level

24 TWE|EBRTEISHEHE  hE 4 ol f, SRS
Rl s H o TR D P 40 6 0 B 3k S R ) i 3 4
AR T R 5.54 ~ 16.65.5.24 ~ 16.31.7.56 ~ 17.13.5.09 ~
19.22.5.97 ~ 16.39 g/kg, H 4385 000 a2 30 20 W Ak 11 ¢
UG, M 0~10 em 2 TS R E 0, HE ek
TRV L A AT SR 0~ 10 em HEER 555 T 40~
50 em b oMLY 2000 549%. 211, 26% . 126.59% . 277.60% .
174.54% . L RAE RS S5 H 3l 3. B S 0 FF 38 1 F B

18.65.7.19~19.47.
10 em + 2

e SR S T A 2 5 6,34~
7.52~18.58.6.04 ~20.18.6.31 ~ 18.05 g/kg. H 0~
BT AL 155 (P<0.05) .

AR AR 2T AT A G v A T B R H R R
FE R FE AR BF A ST R A 1 5 4 )
,‘U 10.58.11.13.12.03.11.58 F1 10.39 g/ ke, Fobi H ==k

GO T REAN B A ST % A BT 48 A R 4 )
',(J 12.20,13.01.13.14.12.76 1 11.28 g}'kgo af WL, 3E A Fh e S
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Table 4 Spatial distribution characteristics of soil total potassium content hefore and after flower planting glkg
AR HZE Rose il Rape FAEHHES} Rhubarh Peany 4k Chrvsanthemum Bl Wild leek
Sol R FRHE MR AR AH FPHR AR RS R RS
depth Before After Before After Before After Before After Before After
o planling p]anﬁng planting planting p]anﬁng p]anl[ng planting planling p]anl[ng planting
0~10 16054243 0 IB65£2.62 0 16312400 1947£255a 17032276 2 1B58+230 4 192223100 200182221 a 16392241 a I805£2.25 4
1020 1276163 b 15002180 b 1397+1.66 0 15352180 b 14982205 a 1556+168 b 14832160 1598:1.260b 12332122 L 1356+146 b
20-30 8.70+0.56 ¢ 11752141 be 1041092 b 1272123 be 11642140 L 1402+1.43 b 10362097 ¢ 11382070 ¢ 958073 ¢ 9.30£097 ¢
0~40 8272089 el 9732105 ¢ 97020601 b 10332092 o 8852086 ¢ 10012086 ¢ 839064 od 10212053 ¢ 7662054 o 9182059
4050 5542073 d 634022 d 5244012 ¢ 709044 d 7562035 ¢  T52+033 ¢ 5.090+030d 6042031 d  5972030d  6.31£022 d
SFEEg 10.58 12.29 1113 13.01 1203 13.14 11.58 12.76 10.39 11.28
Average
sD 428 475 425 4,70 4.03 4.40 554 545 411 4.59
CV 0.40 .39 (.38 0.36 .33 .34 (.48 0.43 0.40 0.41

TSP 5 7R A T IROR BE ]2 37 W % (P<0.05)
Nate:: Different lowercase letters in the same column indicated significant difference between different zoil depths at 0.05 level

3 g5t FA TS HE A B TN T 0.09 ¢/kg, LU SR g/
FETPRIRCAT, LTI e e S e S R R RS R T 0.04 g/kg; 1S B R SR AL LL 2

PREEAIRE I S PR S BB W] e o "R S . f B A, S R 7 5 O 1.88 F10.89 g/kg.

e, e B EATHURGE F BE DO AR ) A e LUSG HE R RS B ark

T ey TR S S o 0,34, S SEFE M S5 LR T A ) [0 SU0 Y Y, YUAN Z F?, LIN F.et al.Localscale determinants of r:le'me'nf.a]

A EHIE A 0.29: 1 A4 B 7R B b0 B A g:ll;h:;sm;]wf;h:;ll_lilin old-growth temperate forest 1] Plant and soil,

A SR PE L SR S PR R A LR S Ry h0.32, [2] DEmR .E 1. BDW:E_N G J,S_pnli{Hrmp:mJ .hr._lﬂngenr_fity ifl zail waler sta—

AR 0 029, LR R R ICERESIELL 0 it bk it i o

Fdg o JUE R RECY 0.32, A AL, A 0.24; B4 3 A Bl 7 s 2 T PR A DS -3 4332 (] A R B

L T b Ny . wFaE [0 8 2 S AL 2011, 17 (6) £ 1342- 1350,
AR AR FER RBCMACRRE USRI BRI g oopen, aeamsn, s, 25 A6 50K 1 M50 5 1 S A
7 048, ARt S HFE fl e 1 () A S o, o 0033, i LR IR L 1) [ SR, 2016, 47 (3) :611-617.

= R e— (5 s, A s ), 480 8] i B A R R A R 1 7 5t
M B R TR . o R HET WLWE B S ) AR e R A (6] <t TS0 TR 2 PS80 307 S B s o T R MR AR

0.35~0.40, 4 BUE 1% W75 5 R 50H 031~037, L4 RS RN BIRE A AR [ L, 2000,2912) : 188
'+l + ~] - '+ ’ ]97_
W 0 5 R B0 0.25~0.39, TR AEI T FAE MBS [0 Wi RIS A5 2 Bt - 7 A B 45 K
FHh 0.34~0.43. T (D] 0 etk A, 2020,
' (B et kA 25, of T2 T Ak R R BEA B LR 0 e e L e
FETTRPRE 1 F5 M BL A S A B B A B ALY Rk i Gtk R, 2022, 50 (5) 14854, 60,

ChEe HT R R b 28 5 T LR - b X [O0 i e, et i, i 2 S B AL Gy As P 55 B e [T 142 40 1
AT e v WL B 1L H‘E,r_| Al LU e A B ]!‘__w”wrm_;.,.Mmjm_mEm B !
rpr A A LR S D UL H SRR s PR H R Dol s, R, P CA=Ph 5 &3 201 T 3 Bk AR S

= LA U A AN T 1008 g/kg, LUBFE S U A AL (1] FFAEFF4L,2006,26 (12) :2009-2044,
o RS URTROPRIN T 1008 g/ke, DUAESRRISRE ) e . o O M A 30050 R
Ay, HREIMAEACA 518 g/kg: 38 42 05 BN AL LART A ] -l e, 2018,46 (5) 701-794,
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