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] R W5 e A AL B TR TR AR WEFE Pty , BEFH 550001 )

o OE A EBME S 0 T Boc R A AR PRk OISR A KR E AL Bk R ISR
FER AL ETE (Medicago sativa) |Jit FHA HUIE FIACAL 5 4% 24 | b RS 55 R0 G4 it Rl OBk O =X, LU A oy
A AR 22 R BC R BPFNFEAR , BN RABHE T X0 BT R & 5 28 5, B 0] 380 B e R Z [ (1 AH
KKFR, BHREW. (1) SR b, HABHE S 0 Ca Si Mn 550K & i BN, Fe Mg Al %5T
EO N, Na ST RELEEZES . () MHAIENT FoR T ERFEE , WEER R, EFEE T
Ao (3) ARSI BT R, SO R 3 BT T 2R (B 2 A7 7E 10 A G M ) AL Si S \Ni 5 HoAth T R my A G
BEY), KK Fe Mg Na Mn ,Cu Fil Co, ¥J3k 3| i & 8k i #/KF-, (4)Ca Fe Mg ,Mn Cu .Zn fl B Z[HZ
SEARDC AAAERSPURON o T IR A AR DXTE IO AR R I 1 o e A LI AE Ry 32 3 s 5 =X, O B i b
FEAFBEE 7 20 B I BSR4 5 i, JE R Fe Mg AL Na Cu,Zn FF0H
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Characteristics of soil mineral elements in different
tillage methods of pitaya in dry-hot valley
rocky desertification region
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Abstract; Changing characteristics of soil mineral elements in different tillage methods were discussed in order to pro-
mote growth, development and quality improvement of pitaya. The evaluating indicator was conducted on 22 soil mineral

elements in five tillage methods of pitaya land, the methods include interplant alfalfa ( Medicago sativa) , application of
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organic fertilizer, chemical fertilizer and pesticides, film mulching and no measures in study area, to compare the con-
tent differences of soil mineral elements in different tillage methods, correlation analysis was also performed to clarify the
correlation between mineral elements in soil. The results were as follows; (1) Compared with no measures, the content
of Ca, Si, Mn et al. showed an increasing trend, while the content of Fe, Mg, Al et al. decreased, and that the content
of Na showed no significant difference. (2) About the supplement of mineral elements, the organic fertilizers applied
were the most abundant, the second was plastic mulching, alfalfa is the worst. (3) According to the correlation analysis,
there were correlations among soil mineral elements. Al, Si, S and Ni were closely related to other elements, while Fe,
Mg, Na, Mn, Cu and Co had significant or extremely significant correlation between elements. (4) Besides, there was
an extremely significantly or significantly negative correlation between Ca, Fe, Mg, Mn, Cu, Zn and B, antagonistic
effect. When cultivated of pitaya in dry-hot valley rocky desertification region, the tillage method of applying organic fer-

tilizer is the first choice for nutrient supplement. The deficiency of mineral elements caused by different farming methods

should be timely supplemented, especially for Fe, Mg, Al, Na, Cu, Zn et al.

Key words: tillage methods, soil mineral element, pitaya, dry-hot valley rocky desertification region

KO SR BA P AL R % ) S AL
(Tenore et al., 2012) ., E X Eim T 5 AR 1
f)3 W7 E J158 ( Lyman, 1982) , HA= K & H i &
XPE(N) BE(P) B (K) S0 T R F K 22 5% K
(EWE, 2015), W RICEEMRLNERET
(W K5, 2011) , Hof o KF g T 558 KUk
SR AT B (B R RS 2015) BT T K AL R
Mg ATE, B N P K 85 ( Ca) 86 (Mg) & & &t
TG E SN A X R A AR 1) A A P A R e (B R
A&, 2015) . RAHEEE(2016) BF 5T AR 5240
FonE S i s br, FHEENT R G ES
T BUAT Gk 2 AR e A A A R R R, AT R S
(2012) WF5E AP KR SRR LA K b i i oe Z 1 8h
AL, R KO R TEAS R A K i 5 e R
GRS . ARBHE T X — e
AT R ICE MY, XRS5 (2015) WF 5
WA (Se) XoF B4 SR S0 5 70 2K 52 ], 2% Bt FH A1
T5Ar AT S 2 R v SR LA | Bk (Fe) FA (Cu) B
i, {0 Cu B9 3 0K 30 0 A 4 A2 K (Xiong et al.,
2006) , ZELLRZE(2007) FIZE 34 (2015) #F 5
BEAE 20 A 398 2 A0 DR 0 5 iy, 36 IR 7 a5 4R 3%
Bt s TR L EE R oK G, A E L
AT Bl T8 35 W0 S5t 1Y) 53 ff% A% K ( Brennan et al.,
2011) , FMBHEE(2017) ffF 75 H 1 24 55 (4 £ 2 733k
SN, KA AR bE i w R T B E RS
TR R SR, MR A EICEREE, &
JIEIR 5T 0 3R AT 5 e VR ) 1 i B A W SR A

YEI7 =06 3w BT 2 s LA A R TR
A KR RN JRE AL

HAl, & T 1 #2444k X 5 oo % /Y if
FFEEPIE TSR (B 305, 2016; =45 H
&, 2016) MY R OCE & ( FHIE S, 2016)
SEJTI MR (e S5 IR 0T R I B R
Syt U (M BHAR S 2018) o A, AR ST DL T A
T A AR X 15 5t 3 2 W ke S b A [R) B
YEI7 =20 3w o0 2 & ht, R B KO R b 4 1
W LOCER o ht BB E O S AR AR RRAE LU SRy
X OT R o, R s O R R S
T LRl 2K

U AR

1.1 XX ER

W DX IR T 58 B AE VAR e 45 1) (105°387
48.48" £,25°39'35.64" N) , A= 555 H.A7 WA g Y 4
Pk, A ISR 32k A 2 KR S
TR AR RE T2, BB, FHiEH
18.4 °C , 4F ¥ 4% I o3¢ (=i Uik R 32.4 °C, 4 ¥ B iy e
IR 6.6 CAEHFE/KEHR 1 100 mm, FEFY 4
M AE 5—10 A, XA A R ), H R K %
W F iR N 1473 m (RN | B R IK
370 m( =S FRMOE 3 R AR, B R
FAE 50% ~80% Z 1], kR £k A 254 A i 78.45%,
VLA K A R B B T A K ok 3 M R
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W, 2R T EE A RAL SRS
1.2 HmREFMALE

A58 X Z /i AR A oK 3, 2007 4F M [E
MBEETIARL 15 KR, K R A4 R
5~7 W, TNEIE K, 52 Y i 7 & SR 5 B b R
T 97 2h I3 A0 A XHE AR A A A R 3R
[ L 38t 1 1A HLIE B AR R, R BE 13w i fk
AR KRR R o B R 2l Ak
NE S A2y, S 3 e SR ™ 5 F e B R AR, %5 Tt
WAL T 2015 4F 5 H TG, 78 K le SRAR I Rk b 3%
B EMELH A (alfalfa, AF) i A HLAC
(organic fertilizer, OF ) | S ] ( film
mulching, FM) &8 7K B 42 il PR 156, I T 2017 4F K
T RRAR e R (11 H ) R GE . Hop 5%
TEE & R TERE B e RABE Bk 40 ~ 50 em Jil [ 43 D4
TRERN RN 2~3 em, Bk 40~ 50 em B TR
W, BAELY 5 em , FREEIS A 2.5 a; A HLIE B R 24
FEFEFNM AL L W] & A R & 2~ 3 kg, i T
KIEIREERR 0~60 em JE Fl, FFLLif ] N 2.5 a; Hi
RS i PR 7 o T ] 0 ) Rk S0 1t v 4 AR BT %, By
e K Iy 78 % I 2 B SR LR E] O 2.5 a;
AL B 5 4 25 ( chemical fertilizer and pesticides ,
CFP) SR BRI M 238 7 2 K eI [ £ 10 a, 4
AT AR K e AR A A H R R A O, A AR
2 A NE AW 4% 2 ; TEHE i (no measures, NM) [
FRELI A2 10 a, kOB IRAC 22 7 5 157 3 Wl

FEHD IR AR bR R IRC I 3 1w 5 AU,
KT BT R M Bk, LR/ 10 mx
10 m, TR X8 3 A P47, RFER, 2Bk K
RSB 5 Al TR 2 48 1 5T 5, R
FJZ 0~20 cm B LK RHI“S7IE 5 ARG REE,
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T0258-2014) ( Z/NFREE 2014) FEATINE .
1.4 EHE LI

{#i F Microsoft Excel 2010 %44 %} ik 56 K 38 477
Ao 5 R B A Origin 8.6 %14 1 &, {3
SPSS 20.0 FAF AT Ge it 40 M s SR FH B R R Oy 2243
BT (one-way ANOVA) X +HE#" i e 2 &% &Ll 1722
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Si 2 EMNHIN

& 1 al A, 5 NM A H, ASEBEE 7 200 Si
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TR s ARBHE TG Fe Mg Al &80 5% NM
WEEAR T 12.9% ~25.9% . 17.2% ~ 42.8% .
6.0% ~25.8% ; b FM AL HLF) Ca &5 NM AR T
471% AFEHHET R Ca S EIEIN, Y3k B %
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22 AEMEAAXXH B ITE Mn, Cu, Zn, Cd,
Cr.Pb EEM M

22 nl 50,5 NM M H, AF (9 Mn  Pb 43l
FEAR T 10% .7.3% , HiK 3] 8 F K, Hfth =Fp
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Z5  ANFBE T N AR R R T £ Cu,
Zn Cr %5 ; Bk CFP AFRY Cd & NM g 35 3
I 7.7%50, Hofth =Fh 7 Xy Cd & 250 BIREAR T
28.6% 5% 41.8% , Fh LT UL, it 2 S 7 56 Ak B
P& T Mn #1 Pb WYL R H ] T Cu Zn 1 Cr, H
CFP #4Jn T E 4R Cd &=,
23 AEMIEARMHT FRITE S.ClLAs.Se B &
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M B E&EBARE 2R, Hh OF 19 S fl B & & ik
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&1 AEBEAXTH BILE Fe,Ca Mg, Na AL Si HEE
Table 1 Fe, Ca, Mg, Na, Al and Si contents in different tillage methods (g - kg™)
BHET s : P N T
Tillage method B Fe 5 Ca B Mg fH Na Al Tt Si
NM 60.62+0.149a 15.08+0.101d 12.59+0.055a 1.69 109.58+0.849a 245.06+0.462¢
AF 52.67+0.149b 30.33+£0.035a 9.50+0.111¢ 1.65 103.03+0.798b 251.80+0.412d
OF 44.86+0.148d 21.47+0.101¢ 10.43+£0.014b 1.71 81.27+0.592¢ 275.77+0.066b
CFP 52.78+0.149b 22.76+0.101b 9.07+0.114d 1.61 98.45+0.762¢ 256.46+0.066¢
FM 48.87+0.317¢ 7.95+0.055e 7.22+0.111e 1.61 89.35+0.692d 287.93+0.430a

. NM. it ; AF. SAEGAL (LS 1) ; OF. JiA HLAL; CFP. Jti{LIC 542 ; FM. s . AR/NE FRFRRZERE

F (P<0.05), T,

Note: NM. No measures; AF. Alfalfa; OF. Organic fertilizer; CFP. Chemical fertilizer and pesticides; FM. Film mulching. Different low-

ercase letters indicate significant differences (P<0.05). The same below.

K2 ARBEFXTH HITE Mo, Cu,Zn,Cd, Cr.Pb HEE

Table 2 Mn, Cu, Zn, Cd, Cr and Pb contents in different tillage methods (pg - g")

LIRVIE:N

Tillage method i Mn i Cu % Zn % Cd i Cr # Pb
NM 3.03+0.014c 58.03+0.891a 131.10+8.740a 1.96+0.064b 130.40+0.976a 43.12+0.028a
AF 2.66+0.014d 49.14£0.523¢  104.12+7.354bc 1.40£0.014¢ 113.25+0.778b 39.97+0.594b
OF 3.64£0.035a 54.05+0.968b  120.62+9.412ab 1.87£0.014b 91.23+4.419d 45.23+0.594a
CFP 3.57+0.035a 52.76+0.481b  112.92+9.249ab 2.11£0.007a 110.90+1.379b 45.29+1.237a
FM 3.38+0.018b 44.32+0.969d 88.01£7.255¢ 1.14£0.078d 99.49+3.203¢ 44.30£2.008a

NN

L AN T 2.16% 1 72.7% ; FM il OF /Y CI,
Se frHEH NM 2253 3% FM (1% C1 &5 2 [ A% , HoAth
SREHE R L E i, Hrh OF 1Y Cl & &=
5 1 3 Se 7 A2 HHE T AP i AR b s CL
R ARBHE T A As 5 NM 25 A8,
REERROF W A B354 T S.CLFI B (1)
Frak HAME T Se LA,
2.4 AEBMIEF XX H RITE Ti.Mo,Ni, Co,Sr
SENEN

H I 2 a0, 5 NM AHEE, OF 19 Ti & &3,
Hofth =FhREE 7 00 T S B RRAG, YR 3 2 =
53 Mo St YR fLEHEAHLL, 5 NM AL, B OF 1)
Mo St & i Ak i K40, HoAth =Fp 7 X9 Mo,
SromESBE;ARMETAN N FES NM
FHELI AR Co T EF AW, LiRkS
FW], Co & 1 32 B R BHAE 77 00 52 me A b 3

Ti Mo Ni Fl Sr 1 & & AR B AZ 52
2.5 TEYT R REANEXE

3R 3 AL &0 BT E MK RS 5
Al Si S I Ni 5 HATT R AR % Y], k2
Fe Mg.Na Mn,Cu fl Co, Fe 5 Al Ni Cr F4H% &
HIEAH KL (P<0.01, T ), 5 As 2 W #F FEAH X
(P<0.05, TRl , R NHFEIEN, 5 Si B 28
FOA G, LB R IR 5 Si 5 Mo S0 3 1E A
K, 5 Co BEFIFEAMAK, 5 AL NI, Cr 2 7
I, 5 Cu Mg & 8 3 A 56; Al 5 Ni Cr Fe £
W EIEA R, 5 As 2R FIEMK, 5 Si B £k
BEMMIE, 5 Mn, S . Co ZREFRMKE; Mg 5
Na,Cu.Zn Ni 2R BEFIEMHK, 5 Cd 2B 3FIEH
KsNa 5 Ti 2 EBFEMX, 5 S CuZn 2 FE
IEAIE, 5 Se R F ML ; Mn 5 Co Pb T
FIEMSE, S Pb IAHE R EGE 0.914,5 S B &2
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o 72F b b
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=
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HHMEA Tillage method FHMEFS Tillage method

K1 AEBHET T BITER S.ClLLAs Se B E = K2 ARPHETH TR Ti Mo Ni ,Co St 1 iE
Fig. 1 S, Cl, As, Se and B contents in Fig. 2 Ti, Mo, Ni, Co and Sr contents in
different tillage methods different tillage methods

WEEMFE,;S 5B EMEBEEME, 5 Ti.Cl & Zn Cd B B FIEME, 5 Ni 2 B FEME; 5
BEEMAK, 5 Se BB EFEAMILLR;Cu Ah,7Zn 5 Cd,Ni 5 Cr,Co 5 Pb [0 B - H) h [RI1E



8 1] B2 . A A A O SRR R BV D7 X 130 BTG SR A AE 1055
x3 KERMITEFRTERENEXE
Table 3 Correlation among the mineral elements contents in pitaya land
R Fe s AL G Mg Na Ma S nod e Z M N A G € G Ph Se S B
Fe o1
S -0807% 1
Al 0.955 s —0.867 1
Ca 0032 -0541 0190 1
Mg 0585 -0700% 0477 019 1
Na 0002 -0.192 -0.110 0150 0783 1
Mo -0548 0568 -0705% -0366 -0234 -0005 |
S 0611 0294 -06%9% 0153 0231 062% 0656% 1
T <0298 0381 -0515 042 0392 0770w 0451 0702% 1
€ 0235 -0269 -0212 0619 0411 050 0313 0725% 0219 1
Cu 0493 -0.658% 0358 0213 0927+ 0.684% 0046 0377 0365 054 1
Zn 0423 -0589 0283 0211 08754 0.691% 0020 039 038 0532 0960 |
Mo —0260 0.766% -0376 -0.864#+ -0.520 -0274 0191 -0224 0291 -0738% -0612 -055% 1
Ni 0907 %% -0.024 % 08775 0223 0793 0260 -0441 -0290 -0.71 0132 0731* 064 -0567 1
As  0666% 0457 0.636% 0091 0153 0282 -0434 -0615 -0395 -0347 0168 029 0029 0423 |
€l 0301 -0539 0197 0276 064lx 037 0365 045 0159 0.678% 0863w« 0781=« 0607 0577 0015 |
Co 0543 0755% -0714% -0.647+ -0262 0087 079 050 O06H* 0012 -0.173 -0205 0553 -0519 -0510 -003 1
Cr 0985%+ 0847+ 0970+ 0065 0598 0018 -0.595 -0.603 -0333 -0.162 0482 039 -0326 0923% 0597 029 0595 |
Ph 0352 0450 -0.520 -04% -0.117 0000 09l4x+ 053 0441 023 0111 003 0210 -0246 -0320 0373 0785+ 0387 1
Se 0546 -0.111 055 -0421 -0333 -0750% -0330 -0.918+ -0.598 -0.784x -0387 -04%4 0392 0203 0592 -0363 -0227 0508 0174 |
St 0175 -0523 0309 0673% 0543 059 -0704x 0067 0025 0312 0315 0338 -0521 0353 -0040 -000 -059 0258 -0705% -045 1
B -0862w 0626 092 0016 -0.146 0407 0703% 0912w 0640% 0501 0005 0056 0070 -0652% 0672 0116 0618 ~0.867=x 0511 -0.814== 0094 1|

T e FR 0.01 AKECBUI) 1 BEASE, = FIRTE 0.05 AP I8 AHE,

Note: #** means correlation is significant at the 0.01 level, * means correlation is significant at the 0.05 level.

FH1;B 5 Cr. Se 8145 &5% 4 4E
3 itk

30 ARMEARXNT RTETHEE

WG RENEY A K & B b 75 18 77 %
oy, S5 FEA iR R A B Bh
R B, a2 B (M PHAESE ) 2018) |
WAL (35, 2017) A B L B R (224
B, 2016) SFiE 2 N R, A, IS R
JCE &R Z BN N N s e R R e A,
2010) , BRVE T R E 1 T L 58, 2w £ e b 1
MBI EAL 25 51628 (Camara et al., 2003)
ARG, KE 4 L0 T R & 2 WAE 7
B AR , 5 JCH AR L, R R BEVE 7 KA Ca S
Al Mn 255 0390, Fe Mg Al Cu Ml Zn 5 12 FE A

SR K g S 0 5 A X Fe Mg, Al Cu 1 Zn 1975
SR, PR e 7 A 8 2 AR R R R B T

A B it A8 5 =X R 5 A 4 5 R 5 (AR
WS, 2015) , it FH AT ALIE {2 F 1 58 A= 1k &0,
T 35 M A A A O AR VR R R T R
AW A | iz i AR AR 2R (R WA, 2000) K it
A HLAE AT LA i A 4 0 A 25 2, in bR i 4 e x4
SR I TR ALE B, AT 48 1 R 0 i, IR R
LR -4 ( Huang et al., 2010) . XI#555 (2009 ) 0F
ST A ALACIE N T 13 Cu Zn Ph FI Cd
M AR S RS 2 A5 2 — 3, Ph & &Y
I fH2E RS2 Cu Zn FI Cd & R FEAR, Ho
Cu 25 5 1 35 | 3% AT RE 2 VE W) 0T 1 847 5t o0 3% WU
I AORTA] I B, b nT B8 5 AN [R)A7 49 114 18 6 W i
A, AEE (2017) BIF5E AL X /N 22 7 f 1Y 5%
M), 2 W it ) R0 A 0 W] 3 3 4 1 o o
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TKAF(2012) B 5T & B ER it 1 T B AR - 1A AR
B.Fe . Zn Cu & &, ARG RSZ A% 2 —
BB EBERIM, TREREHR T ARRERANBF
SRR IE ) P RS G RN (B AR, 2015)
{HAR e (2010) W 52 6 B, A HLAE Fiy A 9 1ok i
TG E M E I K AR, X 38 B AE Al A 77 3 B
A PO TAIE , B A VLI XS 158075 Je 341K,
A IF 5T Ak I8 5 A 24 B i, 7 %o 4 H8 AE 25 sk 2%
T AR TR B4 TR) B A 24 T TR R A R T
L, ol A= 7= 3% sl it FH A AILIE 35 R
AR DL SRE B, 3 o - BT T 0 R A HR {1
T HIS S AR S

TR A AL X R TR SR,
b 5 55 A BT U D R B BRAR AR R R
KA R (I LA, 2017 XBWFSE, 2014) , fiE
Pk e sh ) Fn A= B 3 s, R B AL AR RN
Sl (BB, 2010) , 35 REAEH T HEZE 11
TR (Awe et al., 2015) , H M JF 7 55 SR | 4
TRAOR (W #5F, 2018) VT M I 45 (2016) WFoT £
B 14 UL RE B2 00 13 Al Fe Mn  Zn B9 & &, AWFST
RS 5 A R 4 AL Fe  Zn 5 5 FEAIK,
Mn & BT, ATRESE BT 3 RSO 5 0 3 05 U
], K HOR G, XA P 5o, A ML
WAL R R ES

FIEAGEHMEITR, SHBEE )5, h
THHEFR LRS-, (i L HEEREZW
TR o, AR R BOCR B A MLRR 1
it R 15 10 AR B B0 A 0 1) 356 AR S W A A R
M- Ph ey PK Mg 55, T8 ¥ 5 77 W) ok ik
FIA 24 (Mclaren, 1984) , FEFI4E (2011) HFFEHE
A A el 22 4F b i 2 A0 ] 32 55 38 A0 Ca Mg Fe,
Mn Zn.Cu )&, XX EMELLE T, B Ca
5I*,Mg\Fe\Mn\Zn\Cu E@ﬁ%igﬁ%{&,ﬁ%wjﬂ%
EHETE 5 K e R Z WA TE 5740 50 4, 0 F] RE 2 2
JEFR 2R, ELAR R A7 BR 55 J, 5 B0 ik R 9%
oy BRRUR R
32 TEFRTEZEMNHEXNE

BEVT 5w 5 0 & (8] B A D& 56 &, WT B Ok
T R AR N E SRR bR Al ok R A R A
(2014) WF5E LB, 25 Fp™ 5t oo R 2 (8] 58 i P [ 4

AR, R S A KRB M e . R
FEAE(1992) W5 Fe  Mn AH H A I K H % 4 9 A4
AL R R B Fe 5 Mn ZHFFTESEHUAE T,
KRR G52 —8, PRI Fe 5 AL Ni Cr 2
W B 2E EAR G, HAH G R B4 0.907 L) I, R B
T Fe fEA G AL HAMICE . Zn Mg Cu I
Z ) S W 3 A OG, HAR G R AR T 0.875, i
WIIC 3R 18] P ) P K D5 ot (B A7 AE 3G A PE T, 0
Caly Fe .Mn,Mn 5 Fe Mg.Cu.Zn,B 5 Fe Mg, Cu
PIE AR, RAW BT R BAA7EIH K
AYRFHIE

4 Hi

(1) FABRE T M e, AT HLAE A B 5T %
A ECEE LR S 25k Z |, 1 IE 7 55 &
T ERCRIEE RS Bk, (2) 5 TR A H, A
EVE T 0 Ca ., Si Mn %5 2 29 A R F B2 14 m
Fe Mg Al 25 BEBEIE Na SR LB B LS, 7EA
Jo AR BB, B )+ HER N Fe Mg, Al Na %687 it
LR EAHAEREE BRI EMMSE, (3)7
JRICE Z 8] 3 B0 — 2 2 B AR RH G |, A7 7F 38 0
IO, L ALLSE S Ni e 5 HAM T &
MK R YT,

SE
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