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Variation Pattern of Rhizospheric Soil Nutrient for Fritillaria taipaiensis
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[ Abstract | Objective; To study the variation patterns of rhizospheric soil nutrient and the content of
nutrient elements for Fritillaria taipaiensis, in order to provide the theoretical base for the soil improvement and
balanced fertilization during the artificial cultivation. Method . Totally 14 samples of rhizospheric soil of Fritillaria
taipaiensis from different origins and years were taken as the research objects. Total N, available N, total P,
available P, total K, available K, organic matter, pH and 7 nutrient element contents ( Ca, Mg, Na, Mn,

Zn, Cu and Ni) were analyzed by the soil agrochemical analysis method combined with the atomic absorption
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spectrophotometry. SPSS 22. 0 software was applied for data multiple comparison and correlation analysis. Result .
The all results showed significant differences (P < 0.05) and certain relative correlations between samples of
different origins or years, and the rhizospheric soil nutrient or the content of nutrient elements of F. taipaiensis.
The content of total N, available N, total P, available P and organic matter of rhizospheric soil collected from
cultivated varieties decreased with the increase of years, and the content of total K, available K and pH decreased
first and then increased. However, the soil physical and chemical properties of wild varieties had no obvious
change with the increase of years. The content of Ca, Mg, Na and Cu of soil from cultivated varieties decreased
with the increase of years, while the content of Mn decreased first and then increased. And Zn and Ni showed no
significant change with the increase of years. Compared with cultivated varieties, the content of Ca, Mg, Na, Mn
and Cu increased first and then decreased. The content of Zn and Ni showed no obvious change. In general, the
rhizospheric soil nutrient and the content of nutrient elements for wild F. taipaiensis were superior to those of
cultivated varieties. Conclusion: The third year is the turning point of F. taipaiensis growth. The rhizospheric soil
nutrient and the content of nutrient elements decreased obviously after three years. Attention shall be given to the

balanced fertilization, the improvement of soil quality and the prevention of the cropping during cultivation of

F. taipaiensis.
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Table 1 Basic sampling point information of Fritillaria taipaiensis with different origins
No.  ERAFR it o R 2L AR
S1 144 HRT AR 2298 S SRR N:31°24'59.01"/E:109°55'18. 00" kB
S2 2 4EH PO AR R B LW S N:31°24'59. 01"/E;109°55'18. 00" Fk b
S3 3 AR ERTTARRE 29 & &R IT N:31°24'59.01"/E;109°55'18. 00" ks
S4 4 6T AR R B LW S B N:31°24'59. 01"/E:109°55'18. 00" P
S5 5 4EA HRTH AR L LW S g N:31°24'59. 01"/E;109°55'18. 00" PSR
S6 4 4EA T AR IR L 22 S P A N:31°25'0. 89"/E:109°47'30. 14" F b
s7 5 4EA4 TRTT AR B2 S P2l N:31°25'0. 89"/E:109°47'30. 14" PR
S8 3 AR TR T AR VR B SO ATt XL X N:31°3242.87"/E:109°4043. 13" fege
S9 4 4EA PR AR IR B S0 B 2T UKL B X N:31°32'42.87"/E:109°40'43. 13" F b
S10 3 AR R IW O Bl N:31°41'40.92"/E:108°3842. 05" P
S11 F 0l &P 0 R 2 N:31°41'40.92"/E;108°38'42. 05" W 1 AR 57 i
S12 Fn TP AR R B S B ATt 4R S IX N:31°32'42.87"/E:109°40'43. 13" LigaE
S13 hR B PRI AR P B S AT b 0K B X N:31°32'42.87"/E:109°40'43. 13" LigaEy
S14 /N T DR T AR U EL S UG A AT b 30X 5 X N:31°32'42.87"/E:109°40'43. 13" 15225

2 7k
2.1 MRERBIESFRIFH I E T LT AR e K I
B 4 L A B AR P R A E S B B

X2 IEFSSENSLE

Table 2 Classification of soil nutrition content

SRR 07 IR SR LR RS Nt P AT S 6o )
e AR A 4 [ 5 Uk S A 3% 0 4 b ol AT
PR, S B bm LR 2

A 2% HERUR 2% B B2 A AL "
251 i /gkg™' /mgekgTt /geke! /mgekgT! JgekgT! /mgekgT! /gekgT! pH A% ol
14 Fw >2 >150 >1 >40 >25 >200 >40 2 8.5
2% B 1.5~2 120 ~150 0.8 ~1 20 ~ 40 20 ~25 151 ~200 30 ~40 Tl P 7.5~8.5
34 4 1~1.5 90~120  0.6~0.8 10 ~20 15 ~20 101 ~ 150 20 ~30 o 6.5~7.5
42 B 0.75~1 60 ~90 0.4~0.6 5~10 10 ~15 51 ~100 10 ~20 ok 1 5.5~6.5
5% Bz 0.5~0.75 30 ~60 0.2~0.4 3-~5 5~10 30 ~50 6~10 734 4.5~5.5
6 % B e <0.5 <30 <0.2 <3 <5 <30 <6 5 R P 4.5

2.2 MPREHEEFITRERN AT RAETFRBOL
TEVE (AAS) P 5 AS [ 7= i K 1 DL REAR B - 3 b Ca,
Mg, Na, Mn, Zn, Cu, Ni 7 #fo0 & & &, ¥ 17
540
2.3 ByEab 55 Hr R H] Excel 2003 1 SPSS
22.0 GeiF R i 56 H 4 b B S 40 BT
3 #RE5H5W
3.1 AFE=H R (A AR bR SR 0 FRAE Ty 22
IINT S 2 H L R WY, O[] 7= oK DL REAR B
BEAR A M AR AR A A LR
frm X opH W2 R BA G5 (P <0.05) 253
L33,

S R A B 0.013 7 ~2.686 7 g-kg ', F
BIE R 1.038 3 g-kg ', S12 ~ S14 [ HF A4 kE 5 & &
o T H A RE AR, S6 ~ S10 [ 4% 5% BE i & B i 1%

Yo 58 2 U A A R O o SR o B A S12 ~
S14 Jg T F & Wl (1 g0),S11 J& T 5 F (2
%) ,S1 ~S2 Jg THAEJEH (3 90),83 ~S4 J& T#¢
BRI (4 %) ,S5 J@ T8k Z J il (5 40) , oAy ™ i
J& TR (6 %) o Ak U5 7 % 40. 833 3 ~
282.916 7 mg-kg ', 3 H 120.375 0 mg-kg ',
S12 ~ S14 {4 BF A= A i 5 i v T H A HE AR, 84 ~
S10 FYALIGAE df & B K. FEdh S12 ~ S14 5 i JE
FTEEWE (%) ,82 8T & /5oy 4 5 2 (2
%) ,S1,S11 J& T P45 HAE (3 90) , KAy R T 8k
ZAH (4 ~5 %)

R BAE 0.424 5 ~3.252 7 g-kg ',
PN 1.266 4 g-kg ™', Bf i S4 I ST B F & K
FHREH(2 90) k0 SO JB TR EIE [l (4 90) , 1
RETFE R (1 9. T owE B e B
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x3 AEFHMAANEREBETIERSIREFHE(n=5)

Table 3 Content of rhizospheric soil nutrition of Fritillaria taipaiensis with different origins (n =5)

No. 2R AL 30 T K S T AL o
/g kg ™! /mg-kg ! /g kg ™! /mg-kg ! /g kg ™! /mg-kg ' /g kg ™!

S1 1.342 7¢ 110. 250 0° 1.645 0" 10.275 0! 38.504 7 1 345.384 7° 116.394 5° 5.04¢
S2 1.175 1° 147. 000 0* 1.363 2" 54.300 0 41.680 0" 663.200 0°' 44.289 8" 5.88"
S3 0.965 5' 84. 000 0% 1.227 3" 63.562 5" 47.732 6" 477.580 9¢ 36.119 9° 5.51"
S4 0.895 4" 40. 833 3/ 0.909 7" 21.675 0" 38.703 0 1 346. 130 8* 33.535 9" 5. 64"
S5 0. 685 6¢ 82. 833 3% 1.068 9" 31.462 5% 53.206 7" 1015.275 1" 21.054 2" 5. 82"
S6 0.014 0" 84.000 0% 1.140 9" 35.737 5¢ 47.632 4" 928. 800 0" 20. 407 2° 5.24°
S7 0.013 7" 68. 833 3¢ 0.990 9" 15.750 o™ 36. 641 7% 793.777 1% 34.352 1" 5.32°¢
S8 0.115 5" 54.250 09 1.188 8" 50. 887 5° 25.820 6° 356. 742 9¢" 30.871 1" 5.29°¢
S9 0.031 5" 59.500 0" 0.424 5° 12. 600 0' 66. 443 4* 528. 625 0% 37.162 2" 6. 45"
S10 0.028 0" 87.500 0°' 1.109 4° 24.825 0" 31.417 1% 243.921 9" 36.954 3" 5.35°
S11 1.540 0° 100. 333 3° 3.252 7" 160. 800 0° 48.299 6" 332.386 7% 57.770 7° 5.53¢
S12 2.686 7° 282.916 7° 1.238 6" 28.898 3 52.053 0" 1293.289 6° 68. 594 4" 5.14°
S13 2.481 6" 259. 000 0" 1. 148 8" 23.743 5" 43.288 4" 1134.368 6" 121. 415 3* 5.22°
S14 2.561 0" 224.000 0° 1.020 9" 11.475 0 51.756 4° 908.000 0 116.520 8* 4.86°

E:RSAFNG FRRRZERA R EE X P <0.05(F4 ),

10.275 0 ~160. 8 mg-kg ', F-14{538.999 4 mg-kg ',
B S1,S7,89,S14 J& T & h A5 Fl (3 9¢) ,S4 ~
$6,810,S12 ~ S13 J& T & S N FEWH (2 ),
HARRTH &R %) .

45 B AR BUFE 25.820 6 ~ 66.443 4 g-kg ™'
HIME N 44.505 9 g-kg ' HTATRES R T i R
Bl (1 29%0). 3 2 8 BT & 45 %0 16 243.9219 ~
1345.384 7 mg-kg ', F 2 {H #811.965 1 mg-kg ',
PR 8 TR E R (1 49 o

A HL B OB & % e 20.407 2 ~
121.415 3 g-kg ™', F-¥9{E K 53.893 9 g-kg ™', FE i
S5,56 J@ T AL (3 ), KE 5 S3 ~S4,S7 ~ S10
J& TRCEVL (2 90) 4 S1 ~ 82,511 ~S14 & T
FEIEH (150 .

+ 3¢ pH 7£ 4. 86 ~6. 45 SEI{E K 5. 45, 1 5L 55
RRME -, 455 DU R 25 2 1A 49 ol A XoF L 398 192 8 38
MIEH AR R BBk,

SRR, 14 AR 4 A W] AR AR FROR A
DUREAR B 40 5608 fat /K P 38 3l B ol A% L ik
Td K A R RO R KTk A, A
HAHR ATHLRT & B A TR R K. B AR R AR B
A R HURCA L R AT BB R TR
i, T4 W G AR W A ke pH 22 A K.
IRF, O P D0 R ARl 5 AR P M A R A Wl LRI
RO K AT BB B 2R A PR T 2 A AY
o, T4 B AP S pHL BE A BR 3 i 2 S I
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AR PR s A v e W R A

3.2 AR R D EEAR PR R b S FR TR &
B HENr#EMW, Ca,Mg,Na,Mn, Zn, Cu, Ni
T REFRITCRAE 14 (3 7 R R 4R RO DL B
PR TR, S AR &M E R (P <0.05),
HE TR G WA S AHE S U R Mg > Na >
Ca>Mn >7Zn >Ni > Cu, H:rt Ca,Mg,Na £ 0K W
AR, LA Mg JUR & B b e 45 R Ik 4,
K DUEE RGBS AR PR £ 3 Ca, Mg, Na #l Cu 7 i f
AEPRIG I 2 B AR A 3, Mn &5 & BEAR PR 1S K 258
REAIR S T 1 3, Zn R Ni 5 2 B AR R 3 K OC 12
FAE . KD BEEF A AR PR 13 Ca, Mg, Na, Mn
A Cu % 5 B AR BRI K B ST 5 BRI i & 3, Zn
A Ni B BEAE BRI T % A2, AR L RE L
BEHF A S AR B £ Mg, Na, Mn &5 & 5 T A i, Ca
H Zn & BEARZEAN K BF AR S H 3 Co RO NI 5 20T
Hods i o HE— 20RO R A R AR BROK DL R
MRS - S BR BRAL 1 B A B B 22 S Ak, OB SR U R 1Y
FHEARRMES.

3.3 MMM s SPSS 22. 0 BN A [A] 7
o EARAERR 14 3 R E W BEAR PR R rp g 8 Bl
FRARITE T MOE IR0 R E B IEAT A O 0 A, A R
WS, RS ATLE I R LR ERFISZ
FAFTE—ERAHCHE, R A S S HNA S ' A
BLBT & A 2 3% IE A OC (r =0.886,0.780,P <
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®4 AEAFHMABNERELIEFEFRTERETH(n=5)
Table 4 Contents of rhizospheric soil nutritious elements(n =5)
No. Ca/g-kg ™' Mg/g-kg ™" Na/g-kg ™' Mn/g-kg ' Zn/g kg™ Cu/mg-kg ™' Ni/mg-kg ™'
St 53.377 7¢ 101. 824 1/ 52.723 6' 0.799 4 0.304 8" 34.982 5% 50. 162 4
s2 61.176 6° 219. 625 0° 209. 250 0° 0.742 9% 0.337 5" 32.875 0" 54.500 0*
S3 47.856 2° 80. 506 4* 49. 887 8! 0. 635 9° 0.439 0° 33.549 5 44,150 7bedef
S4 48. 658 3¢ 119.595 1¢ 99.475 1" 0.961 9% 0.296 2" 33.241 7% 52.486 9
S5 54.591 9" 80.229 9* 30.117 5! 0.876 7" 0.269 9" 32.179 5% 47.363 20bede
S6 40.927 9° 144. 230 8 156. 968 0" 0.719 8% 0.249 8" 30.032 5* 34,340 7¢*!
S7 35.793 1! 169. 415 34° 78.585 7¢ 0.951 6 0.251 1" 28.548 2 36. 169 4"t
S8 46. 116 8' 28.603 5™ 141. 627 2° 0.515 1¢ 0.086 2° 37.097 2° 37. 409 4bedef
S9 42.442 1" 135.403 6° 132. 966 8 0.572 2% 0.238 7" 32.366 9** 33.616 6°*'
S10 26. 027 9* 41.105 3! 0.873 2% 0. 966 4 0.083 6° 18.213 6 29. 628 2
SI1 19. 606 2! 126. 404 5 26.591 8! 1. 046 2 0.270 9" 23.657 9™ 63.545 6°
S12 45.552 5¢ 111.492 4" 80. 608 9¢ 0.963 3 0.250 8" 21. 815 3 23.973 3"
S13 53.757 7¢ 163. 875 0° 116.229 7¢ 1.089 9* 0.285 8" 24,112 9** 30.399 54
S14 35.598 51 108. 969 6' 57.634 7" 0.871 1" 0.244 5" 12.974 1° 23.889 7
0.01) , HMAFESANRE S EAMBFEMILE  0.05),Cufk@iS Mo FEABEFERMC(r= -

(r=0.707,P<0.01) , & &

B 15 AT A

P F IR G (r=0.876,P <0.01) , A7 LI % &

HpH AR FERMAK(r=-0.551,P<0.05),

R

PR s 3R 0 R Z A A — R B9 A G AE, Cu
BEARFEEMRK(r=0.574,P<

ﬁj% |2 =X

Y5 Ca

x5 RETEPRFSSEFTEEHBEXESN

Table 5 Correlation analysis between rhizospheric soil nutrient and content of nutrient elements

0.597,P <0.05) .

CINE Y 7 o= L A= 1 3

ERTRMAWAEE —EMEHE , #WATES Cu
FREEA B R (r= -0.609,P <0.05),Ni
WHEESEESE EAB S EA R EFIEMX
(r=0.609,0.619,P <0.05) .

i H S WA & EEE &M #EME #APUE pH Ca Mg Na Mn Zn Cu Ni

Eoe- -

WA 0.886Y

ST 0. 266 0. 047

WRHE  0.069 -0.127  0.876%

S 0. 245 0.226 -0.117 0. 001

WA 0.477 0.401 -0.222 -0.499  0.139

AHHUE  0.780Y  0.7072 0.166 -0.177  0.054  0.425

pH -0.450  —0.466 -0.204 0.112  0.449 -0.306 -0.551"

Ca 0. 147 0.151 -0.423 -0.426 0.023 0.523  0.097 0.173

Mg 0.257 0.287  0.040 0.015 0.279 0.266 0.196 0.247  0.283

Na -0.120 0.027 -0.304 -0.142 0.006 0.078 -0.146 0.281  0.526  0.520

Mn 0. 494 0.443  0.355 0.119 -0.068 0.351  0.376 -0.339 -0.290 0.261 —0.452

Zn 0.336 0.126  0.120 0.139  0.412 0.345 0.152 0.146  0.431  0.512 0.087 0.029

Cu -0.512  —0.609"-0.127 0.002 -0.153  0.045 -0.441 0.451  0.574" 0.008 0.429 -0.597" 0.254

Ni -0.152  -0.479 0.609" 0.619"” -0.110 -0.087 -0.223 0.352 0.100 0.210 -0.003 0.022 0.409 0.516 -
VP <0.05 BEAK,D P <0.01 B BEMRK,

4 itig LT A R R A = AR g
SIREX SR TR EHME N 2.0 g-kg ™ HAK U1, AR B 22 0 S o w0 PP R 8 B 1 AR AR BR O 1

W& B E N 14,10 mg-kg' R S T SRR DU R AR PR 130 (ST) 2 50 AR L il

K 106.12 mg - AP A OECE B E A ROws PR AR A PLET A s AL T SRR (B

37.1 g-kg~ ,i%%ﬁégﬁ?ﬂlﬂiﬁmﬂ?ﬂﬁé Bl A AR BRI BG4 A AL AL A W AR
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AP & BN Ry B3 (P <0.05) , FRWIRH I At o B2 25 BB AL 2015 :36-38.

BT E 4 A KR 30 )6k B A LT T SR i,
PR AR I b FE K B OT ORI Y A AL,
BRI 1 U0 BE A K R B BT R R 4, A5 e B g
AE DT XA DL RE A BIF TS SR — B, (H A AL
B R L AR SR 2 2 R AR T
B 5K R AR 20 H R 40 B AR
FHUT A 1 e — 2P P 245 4 1F T AT B R AR (L
RS, 15 AT SER 2598

ABFTE KB, A UL BRI A AR PR 4 3R R
Gy MR v TR L A b B 2 A AR R T - g
PO VE R TG A Al . a9 2, K DL R B A R )
A T UL B A HE AR BN K I i I bk G 2R s e e
T BE -5 A 1 LR A R A ) 1 BE 98 R R op,
PTEY) B A AR T AT B AR AE )
PR 37 HUER B A E A T TR M IX K
P L EF AR BR 4 3 pH SRR P, FLAT BE A K AR BRI K
EIRSRRALR , X B X LR i
T frp LR R e — 5, BB S LR
B = Jot R Bk A Rt — 0

25 AL A e R, R TR 2
19 A K 2 B ROCAE PRI 0 0 T 5 7 A B Y
SR VR T RS OB R R R g 2 1 k4,5
AT, Bl A K AE BR AR 8, oK 1 DL RERR B 9 55
TG E B R AR E H BRSE RS T i B 5 E T
T AR A B S B A AL S R R AR AL,
B AR A L R R B N . S5 R, R
A K3 A 1 DL AR B 0 3R OT R TR
SRR B, LA 6 6 0% A I I 2007 R 55 4 8 o e
A PO S R AT A B 7S R K R TR
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