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Effects of Grain for Green Project on Soil Microelements in
Semi-arid Area of Loess Plateau

Li Yuting Zhang Jianjun Tian Ningning Zhao Rongwei
(College of Soil and Water Conservation, Beijing Foresiry University, Beijing 100083, China)

Abstract: The available soil microelements are important components of enzyme, growth hormone and
vitamins in plants. A better understanding of the variability of soil microelements after Grain for Green
project will improve the emphasis of afforesting during the proceeding period. However, quantitative
research on the effect of Grain for Green project on soil microelements is quite scarcity. The study was
conducted to ascertain the effect of Grain for Green project on soil microelements (Cu, Zn, Mn, Mo and
Fe) in Guanchuan river basin of Loess Plateau by applying partial correlation analysis and path analysis.
The results showed that the contents of available soil microelements were promoted as a whole but
diminished with the increase of soil depth after croplands were converted into forest lands. Available Fe in
the soil was at a below level and could not meet the demands of plant growth. The available indices of soil
microelements in forest lands were higher than those in croplands, the available amounts of Cu, Mn and
Mo were higher than those of Zn and Fe. Moreover, Platycladus orientalis forest lands showed a higher
comprehensive index than Picea asperata forest lands. Partial correlation analysis and path analysis
showed that principal influence factors of variation in soil microelements were soil organic matter, soil
total K, soil total N and soil moisture content. Both soil K and organic matter had a significant positive
correlation with available Cu, Zn and Fe. Regression analysis showed that soil environmental factors can
explain 38. 1% ~73. 8% of variation in soil microelements. Decision-making analysis showed that soil K

and soil organic matter were decision variables in soil microelements, while the soil moisture content was
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the limited variable in the experimental region.

It was recommended that application of rainwater

harvesting measurements can improve utilization efficiency of precipitation. The results provide valuable

reference for implementing the Grain for Green project in semi-arid region.

Key words; Loess Plateau
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Tab.1 Profile distribution of soil microelements in different forest stands and farm lands mg/kg

+ R +JZ/cm Cu Zn Mn Mo Fe
0~10 2.44 £0. 16 1.21 £1. 744 4,15 £1. 844 0.42 £0. 12 3.29 +0. 18™
Zh 10 ~30 2.42 0. 86" 1.13 +1.87% 4.09 +0. 87 0.40 +0. 03" 3.25 +0.23"
30 ~50 1.95+0.91% 1.04 +1. 545 4.01 +0. 67" 0.23 +0. 198 3.01 +0. 30"
0~10 2.58 +1.464 0.97 £1. 174 4.14 £1.074 0.39 £0.50% 3.38 £0. 09"
My 10 ~30 2.41 1. 05% 0.64 +0. 455 411 +1.02% 0.35 +0. 485 3.32 +0.08%
30 ~50 2.33 +2. 138 0.65 +1.47% 4.04 £1.79% 0.34 0. 525 3.27 £0.07%
0~10 1.85 +0. 08 0.55 +2.61 3.84+1.15 0.30 +0. 14 3.46 +1.08
A3 10 ~30 1.68 +0.93 0.52 +1.61 4.06 +0. 95 0.29 +0. 14 2.11%1.15
30 ~50 1.33 +1.03 0.41 +2.23 4.03 +1.55 0.26 +0. 14 2.06+1.44

S, 1.30 0. 80 4.00 0.15 5. 60

T A FVNG TR ] — L EAR FMFTE P <0. 05 /KF- 225 B3 5 AR RS F Bom AR BRI R R 1278 P <0. 05 AKF- 225 0355 S, 3%

71 IR TR A A R I UL
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Fig.2  Available index of soil microelements in

Grain for Green lands
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Tab.2 Correlation coefficients between soil microelements and physicochemical factors

Cu Zn Mn Mo Fe SOM N p K VM
Zn 0.882 ™
Mn 0.269 0.210
Mo 0. 459 * 0.213 -0.072
Fe 0.841 ™ 0.765*" 0.519 ™ 0.297
SOM 0.559 ** 0.362 0.277 0. 198 0.514 ™
0.588 * 0.431" 0.435" 0. 059 0.624 ™ 0. 890 **
-0.267 -0.392* 0.230 -0.269 -0.271 0.259 0.332
K 0.789 * 0. 654 0.395" 0. 353 0. 866 ** 0.673 ™ 0.731* 0.052
VM 0.210 0. 069 -0.482" 0.572* 0.072 0.310 0.110 -0.230 0.199
SW 0.209 0. 144 -0.371 0. 020 0. 626 ** 0.455* 0.374 0.274 0.378 0.273

s FORME P <0.0L KF-2257 B3, » FRTE P <0.05 KF-2E57 8%, SOM: HHEAPL, N 24, P &k, K. 240, VW. LR,

SW: HHES K,

2.3.2 ZLmA5 Y

TR TR S L i DA AR
3 3 Pron . Itz AL A4 A 3B
e SARES Cu(Y)) Zn(Y,) Fe(Y;) FHOCHERL
KE T AP 2% 20 BEEKR, f
A Cu, Zn Fe [a] 545 R i 35 PR K Pk 8] P <
0. 001 , i FH 43115 BE 43 B 4 B 3340 7 5 A 3L
A Cu Zn Fe WAHICNE, AHC R r #7E 0.7 DL |
J5 AR P S KR A B R T R Y [ R R

N IEARL, T S HLITON A RS Zn Fe 191015 22 %k
NUE, T AU SRR I
KRR (P <0.05) , HHES /R B R 221
IS A L, T R KR Y [l 5 2R
b A —i o> LA U TRk, BORREIA ) 3
BB [N R BO T, HE R TR 2 A3 Zn.,
Fe (& RF#AR. 23w Fe 19 alJA77 fE b L PN
TXARES Fe S TTRCR A 73. 8% , A RS
Zn 7B SRS, 0 38. 1% .
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Tab.3 Multiple linear regression equations for soil microelements in Grain for Green lands
iRt ER 5] 5 5 R? F Sig.
AR Cu Y, =29.706 +0. 099X, —0. 037X, +0. 791X, +0. 111X, 0. 634 9.543 0.000 1
B[RS Zn Y, =264.47 -0.246X, +0.012X, +0. 781X; +0. 137X, 0. 381 3.384 0.0007
AR Fe Y, =0.503 —0.012X, +0. 314X, + 1. 423X, 0.738 19. 284 0.000 1
i X, R PR X, AR X LA Xy RS KR,
2.3.3 @RS T AR RS Cu Zn Fe 32 B0 M 4 e 1 ] $2 4

T R I 7 Z M HA AR (R 2)
] FRAH SC R BOF AN BESE 42 S e H 45 R 70 - 3l i
JCR I EIAEH, a5 A 3ES Cu Fe 12 35 IE
FRIC , TR [ 5 R B P A4S Cu 5, U
# A TR U B k. it —
AT i LSO T R S R R P T 2 A Y LA
VERT, AEAR S A F [l 5 A i Bk L, i Tad AR 0
XS [l U5 2R R AT 401, A5 2 - S HAR TR 1 X Al
JUR I EAR M i KRR 4) o 4PRRW], &
BIXARES Cu Zn Fe (Y B EGER R B H N IE
{EL, 73900 35 21 0.791,0. 781, 1. 4235 4> % id i A #L

M (TejZimAe R BON 0. 578 0. 571 1. 04) , 2 HXT fil
G MR AR AR RO/, X AT RE R T A
A BT 42 S R AR T ML, e R A
5 AR R AT AR B B T ISR, . Rkt
AR Cu Zn WA REGE AR 2B AR 5 e, 73
B2 0.708  1.032, {H iy T H H 42 R AN 7
( =0.037) H&IH T —& o fE BEAE T, A L XA 2%
A Fe HRIEEAR R B0 K (1. 342)  (HH E Hod e
RO AT, FEA YU RS Fe BREIEAE A
AR o I KRR 2%+ R DO B A I AR,
EIGIE BN AR S A PR BRI
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Tab.4 Path coefficients of soil microelements and soil physicochemical factors

MR 2 H LR : PHETET , PR
SOM K SW > R

SOM 0. 099 — -0.033 0.532 0.039 0.538 0.102
N -0.037 0. 088 0.578 0.042 0.708 -0.389

AR Cu K 0.791 0.067 -0.027 — 0.042 0.082 0.622
SW 0.111 0. 035 0.014 0.299 — 0.348 -0.058

SOM 0.246 — 0.219 0.526 0. 049 0.79% 0.117

N 0.012 0.410 — 0.571 0. 051 1.032 0.010

HAE Zn K 0.781 0. 166 0. 009 — 0.052 0.227 0.412

SW 0.137 0. 087 0. 004 0. 295 — 0. 386 0. 058
SOM -0.012 — 0.279 0.958 0. 105 1.342 -0.012

N 0.314 -0.010 — 1. 040 0.111 1. 141 0. 491

S Fe K 1.423 —-0.008 0.229 — -0.002 0.219 0. 440
SW 0.296 -0. 004 0.117 -0.003 — 0.110 -0.222

Y, AR SOM N K SW I H:AE F A A
2.3.4 RERE THEMEITTRN S B HAAFBRE NIRRT, =2

X e AL R 5 i o0 R E AT SR e A
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R PR RN N R%K) > R%som > R%sm >
Ry ,BRAS Fe MRy, >Ry, > Rigy) > Risony o H
AT RN, 5T X - S i T R & Y E RO AR
e T IEA RIS EO RIS KE,

3 e

3.1 R#fthTIERETET T
S it 3R B IS ARG BE AT P W R B A RS

I P i P - S 0 3R 5 i S R M A P R
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TCR G RBA LB AR, O R B R R R R
2,305 RS R S (O DF ST 4 AL
5522 RS A B g A A 22 ) R 2 AT g
H1 TR DX A B 5 3t A 7 R ), A
M T SRR SR A A S A e i o BT
X A2 B AR R HE A 5 A 4 B AR, P A B
Tl b, A DTSR T, A I )X 45 7 B — 9 N Ak
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