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Effects of Three Soil Moisture Conservation Measures on Dynamics of
Mineral Nutrition Elements in Ziziphus jujuba ‘Linyilizao’ Leaves and Its Yield
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2. Institute of Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resource Northwest A&F University ~Yangling 712100)

Abstract:  To investigate the effect of soil moisture conservation measures and drip irrigation on dynamics of mineral
nutrition elements in Ziziphus jujuba ‘Linyilizao’ ( ‘Linyilizao’) leaves an experiment was conducted in loess hilly
regions. The seasonal dynamic changes of nine mineral nutrition elements ( includingN P K Ca Mg Cu Mn Zn and
Fe) in ‘Linyilizao’ leaves under six treatments i.e. A. drip irrigation and fertilizer B. drip irrigation C. straw mulching
and fertilizer D. straw mulching E. fertilizer and F. control) were examined. The results showed that the contents of N
P K Mg Mn and Cu elements were increased under drip irrigation and fertilizer treatment. The contents of P K Mn
Cu and Zn were lowest in straw mulching treatment which were improved with fertilizer addition. With the exception of
Mg element contents of the other eight elements were relatively high with fertilizer treatment. The similar dynamics of
mineral elements were observed in the growth period. N P and K contents showed a trend of decrease while Ca and Mn
contents increased; Mg content rose to a stable level then experienced fall; Zn and Cu contents fluctuated. Fe content
increased and then decreased. Accumulation of mineral elements in leaves showed a synergistic or antagonism effect and
the different moisture conservation measures and drip irrigation changed the correlation degree between the elements. The
‘Linyilizao” yield in different treatments exhibited an order of drip irrigation and fertilizer > drip irrigation > straw
mulching and fertilizer > fertilizer > straw mulching > control and the yield of drip irrigation and fertilizer was
increased from 47.47% to 143.67% compared with other treatments.
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Tab. 1 Monthly rainfall from May to September in the test field in Mizhi county
Rainfall /mm
Year 5  May 6 June 7 July 8  August 9  September
2010 30 47.4 24 125 19.5
2011 34.3 63.4 95.8 110.3 61.8
2
Tab. 2 The basic fertility of soil
Soil . . . .
depth/em Organic Available N/ Available Available pH
P matter/( g+kg ") (mgekg™) phosphorus/( mg*kg ") potassium/( mgekg ")
0~20 2.00 35.11 2.39 87.57 8.6
20 ~40 1. 86 34.99 2.13 95.29 8.5

40 ~60 1.83 34.09 2.01 77.87 8.5
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Tab.3 Correlation between nutrient elements under different condition

+

Drip irrigation

+

Straw mulching

Straw

Element and fertilizer( A) Drip irrigation( B) and fertilizer( C) mulching( D) Fertilizer( E) Control( F)
N-P 0.874* 0. 808" 0. 667 0.788" 0.724" 0. 410
N-Ca -0.740" -0.693 -0.728" -0. 848 -0.630 -0. 468
N-Mn -0.748" -0.650 -0.715" -0. 662 -0. 600 -0.626
NK 0. 566 0.558 0.747" 0. 845 0.783" 0.295
N-Mg -0.887* -0. 680 -0.475 -0.740" -0.328 -0.019
N-Cu 0.459 0. 184 -0.126 -0.751" -0. 060 0. 111
NFe -0.337 -0.563 0.253 0. 630 0. 020 0. 494
N-Zn 0. 960 ™ 0. 460 0. 682 0.714" 0. 547 0. 437
PCa -0.668 -0.722" -0.877* -0.852* -0.908 ™ -0.890™
P-Mn -0.727" -0.684 -0.842% -0.816" -0.832° -0.827"
PXK 0. 456 0.422 0. 676 0.817" 0.435 0. 627
P Mg -0.878™ -0.817" -0.803" -0. 662 -0. 644 -0.472
P-Cu 0.458 0. 039 0.273 -0.776" -0.310 0.321
P-Fe -0.376 -0.708" 0.324 0.227 0.073 0.712"
P-Zn 0.871* 0.418 0.773" 0. 682 0. 457 0. 100
K-Ca -0.869™ -0.885™ -0.880* -0.951* -0.579 -0.797"
K-Mn -0.859 ™ -0.913* -0. 838 ™ -0.843 ™ -0.532 -0.818"
K-Mg -0.565 -0.360 -0.275 -0.671 0.077 -0.303
K-Cu -0.022 -0.362 -0.287 -0.759" -0.167 0. 066
KFe 0. 485 0. 002 0. 647 0.519 0. 340 0. 820"
K-Zn 0. 401 0.016 0. 400 0. 567 -0.027 -0.255
Ca-Mn 0. 989 ** 0.991* 0. 960 ™ 0.916 ™ 0. 945 0.832"
CaMg 0. 849 ** 0.705 0.571 0. 651 0.432 0. 545
Ca-Cu 0. 125 0.351 -0.180 0. 843 ™ 0.501 -0.266
CaFe -0.078 0.234 -0. 469 -0.587 -0.131 -0.906
CaZn -0.561 -0.029 -0. 644 -0.463 -0.158 0.223
Mg-Mn 0. 848 ** 0.671 0. 569 0.374 0.228 0.133
Mg-Cu -0.124 0.133 -0.395 0. 646 -0.177 -0.297
MgFe 0.319 0. 345 -0.180 -0.314 -0.037 -0.369
Mg—Zn -0.817" -0.137 -0.751" -0.470 -0.539 0.370
Fe-Mn -0.061 0. 166 -0.414 -0.378 0.115 -0. 847
Fe-Cu -0. 146 -0.411 -0.517 -0. 667 -0.077 0.048
Fe-Zn -0.398 -0.220 -0.185 0. 030 -0.610 -0. 347
Mn-Cu 0. 060 0. 345 -0. 169 0. 654 0.579 -0.081
Mn-Zn -0.583 -0.034 -0.596 -0.379 -0.217 -0.134
Cu-Zn 0.615 0. 189 0. 456 -0.355 0.278 0.291

@D * Sk 0.05 0.01 o * and %%k indicate significance at the 0. 05 and 0. 01 levels respectively.

2.4 (A) (B) . (€) .
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27 412. 86 kg-hm’zo 47.47% 58.53% 138.91% 72.75% 143.67% »
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