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Table 1 Physicochemical properties of tested soils
Soil depth pH Total salt Organic matter Alkaline nitrogen Available phosphorus Available potassium
/em /(g kg 1) /(g+kg 1) /(mg + kg=1) /(mg -+ kg™ 1) /(mg -+ kg™ 1)
0~20 8 08 0. 46 28. 22 35. 12 17. 12 192. 33
20~40 8 03 0. 37 23. 38 33. 68 14. 50 149. 33
L2 2
y . Table 2 Test factor and level g+ L1
)
Factors
6
Levels A B
’ ’ ° 1 0 0
CO(NH.), ( =99 0%0) . 2 3 1
KH, PO, ( =99 0%) . . S 5 5
[10]
’ ’ 3 N
1] . Table 3 Combined application of CO(NH;) 2 and
o KH; PO, g L1
L3 A b
Treatments CO(NH32)» KH2 POy Horizontal combination
2 3 (12
CK 1¢0) 1C0) A1 By
’ C()(NHZ)_/ KHzp()l T1 1C0) 2(1) A1 B2
2 ) .. 3 , T2 1(0) 3(3) A1Bs
2 T3 2(3) 1C0) Az By
T4 2(3) 2(1) Az By
[13] 2 8
’ ° ’ T5 2(3) 3(3) Az By
T1.T2 , T3.T6 T6 3(5) 1€0) AsBy
, T4, T5,.T7, T8 CO(NH,), KH, PO, T7 3(5) 2 AsBy
T8 3(5) 3(3) A3 Bg
, (CK), 3, i
5 , 10 d : ’
1 s

Note: The number in parentheses is factor concentration of aqueous solu-

’ tion,and the number outside parentheses is factor concentration level coding.
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Table 4 Fertilizer effect equation of ‘Ningqi Na 5 red wolfberry bioaccumulation

Index Reaction surface equation R? F P
Diameter Y=1 116+0. 256CO+0. 381KH—0. 048CO2—0, 113KH? —0. 007 988COKH 0. 989 58 606 0. 003
Branch length Y=3L 441+7 469CO+9. 125KH—1. 365CO % —2 637KH?2—0. 240 469COKH 0. 941 9. 490 0. 046
Crown width Y=18 896-+2 084CO+2 769KH—0. 349CO2—0. 717KH?2 —0. 144 737COKH 0. 940 9. 450 0. 047
Yield Y=09. 746+1. 663CO+1. 013KH—0. 268CO2—0. 247TKH?—0. 104 387COKH 0. 970 19. 423 0. 017
;Y .CO .KH L,COKH 2 , . (P<<0. 05), (P<<

0. 0D,
Note:Y is the bioaccumulation index, CO is the concentration of urea, KH is the concentration of potassium dihydrogen phosphate,and COKH is the

interaction of the two fertilizers,the same below. Significant level(P<Z0. 05) ,extremely significant level (P<Z0. 01).
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Fig 1 Response curve of ‘Ningqi No. 5’ red wolfberry with diameter,branch length,crown width and yield

25 2 1] ” 4 N
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1 . ’ “ 7 (:() KH
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. . . co . . R
5 , co . R 2 667.2 736.2 985.,3 103 g+ L',
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Table 5 The highest bioaccumulation of *Ningqi Na 5”7 red wolfberry under single factor effect

Type of fertilizer Single factor effect equation Growth index

Single factor maximum Best single fertilization concentration

bioaccumulation /(ge+ L™
Y=1 116+0. 256CO—0. 048CO 2 1. 457 mm 2. 667
o Y=31 44147 469CO—1. 365CO? 41. 658 cm 2. 736
Y=18 896+2 084CO—0. 349CO? 22. 007 cm 2. 985
Y=09. 746 +1 663CO—0. 268CO 2 12. 326 kg 3103
Y=1 116+0. 381KH—0. 113KH? 1. 437 mm 1. 686
KH Y=31 441+9. 125KH—2 637KH? 39. 335 cm 1. 730
Y=18 896+2 769KH—0. 717K H? 21. 569 cm 1. 931
Y=09. 746 +1 013KH—0. 247KH? 10. 785 kg 2. 051
. . . ) 4
, CO(T3.T6) KH((T1, 5 48%, ,
T2) , CcO KH o
o . T4 , 24 2 .
. . . 4
51.97%. 50.53% . 25 03%.
’
3L 09%.,
: ’ CO KH :
« )
’
“ ”
’ ’
’
. N 3 7 , CO
’ ’ 2527 g+ L' KH 1593 g-L",
° co KH 1:0.630 ,
CO KH CcO KH .
' . 1. 744 mm; CO
. ’ 2593 g+ L ' KH L612g-L",
. , 1:0622
N
, 48 479 cm; CcO
Table 6 Two factor simulation results of the growth and 2. 641 g Lt ,KH 1. 665 g Lt N
yield of ‘Ningqi Na 5’ red wolfberry 1:0 630 ,
s 23. 955 cm; CO
ia a ) i i —1 —1
Treatments Diameter Branch length Crown width Yield 2 825 g L ’KH 1 451 ) L ,
/mm /em /em /kg 1 : Q) 514
MRS ’ s
CK 1 116 3L 441 18 896 9. 746 1 k 1 7 k h y
, 2830 kg« (5 ) '(8544 750 kg « hm™ *);
T1 1. 384 37. 929 20. 948 10. 512
T2 1. 242 35. 083 20. 750 10. 562 4 (’O KH ’
T3 1 451 41. 560 22. 007 12. 323
T4 1 696 47. 328 23. 625 12. 776 R .
T5 1. 506 43. 036 22. 558 12. 200 “ ”
T6 1 192 34. 652 20. 591 11. 361
T7 1 424 39. 944 2L 919 11. 605 ’

T8 1. 202 34. 688 20. 274 10. 611
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Table 7 Fertilizer concentration and ratio corresponding to the best bioaccumulation amount of ‘Ningqgi No 5

’

red wolfberry

cO
Optimal CO concentration

«L7hH

Growth index

KH

Optimal KH concentration

Optimum fertilizer

Maximum biomass

/(g L™1) ratio increase
Diameter 2. 527 1. 593 1:0. 630 1. 744 mm
Branch length 2. 593 1. 612 1:0. 622 48,479 cm
Crown width 2. 641 1. 665 1:0. 630 23. 955 cm
Yield 2. 825 1. 451 1:0 514 12. 830 kg
1g+«L '(TH .
3 2 .
, 2.527 g+ L1,
1.593 g« L1, 1:0.630 = Co -
,2018,39(14) :330-334.
’ ’ [2] . (M. .2013.
1 744 mm; 2.593 g+ L1, [3] [Jl. .
L612geL", 1:0 622 2013(5) . 227.
, X [4] , .
48, 479 em; 2641 g+ L ", - ’ F”' ’ PEOBCO O
1L 665¢g+L7", 130 630 (1. ,2009,42(1) ;162-172.
. R 23. 955 cmj; [6] , , , (1l
2.825 g« L7, ,2017,45(3) :127-130.
1451 gL, 1:0 514 (7] . .
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“ 7 10(9):11-13.
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Ll .2016,36(2) :62-66.
' [10] [D].
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Effects of Foliar Fertilization on the Growth and
Yield of Lycium barbarum Tree

ZHU He', TIAN Juncang"** ,DING Xinjun', YANG Fan'
(School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan, Ningxia 750021; 2. Engineering Technology
Research Center of Water-Saving and Water Resource Regulation in Ningxia, Yinchuan, Ningxia 750021 ; 3. Engineering
Research Center for Efficient Utilization of Modern Agricultural Water Resources in Arid Regions, Ministry of Education,
Yinchuan, Ningxia 750021)

Abstract:In order to analyze the effects of different combinations of foliar fertilizers on the growth and
yield of wolfberry trees, ‘Ningqi Na 5’ red wolfberry was used as the test material,and a two-factor
three-level two-way random block design method was used to spray urea and phosphoric acid. Field
trials of mixed aqueous solutions of different concentrations of urea and potassium dihydrogen
phosphate. This study can provide a reference for the leaf fertilization and efficient production of
wolfberry. The results showed that, 1) The mixed solution of urea and potassium dihydrogen
phosphate had better effects on the growth index and yield increase of ‘Ningqi Na 5’ red wolfberry
than the effect of urea or potassium dihydrogen phosphate alone. 2) The concentration of urea was
3 g+ L7!,and the concentration of potassium dihydrogen phosphate was 1 g « L™'. The best effect was
the mixed application, which had the most significant effects on the new diameter,the new length, the
crown width and the yield of the wolfberry tree. 3) Through the interaction analysis, the amount of
urea was 2 527 g+ L' ,and the amount of potassium dihydrogen phosphate was 1. 591 g » L™!,when
the ratio of the two was 1 ¢ 0. 630, the crude growth of the new diameter reached the theoretical
maximum,and the highest increase was 1. 744 mm; the dosage of urea was 2 591 g + L' and the
dosage of potassium dihydrogen phosphate was 1. 612 g » L', when the ratio of the two was 1 :
0. 622, the new slightly longer growth amount reached the theoretical maximum, and the highest
increase was 48 479 cmj;urea the dosage was 2. 641 g+ ™' ,and the amount of potassium dihydrogen
phosphate was 1. 665 g « L', when the ratio of the two was 1 : 0. 630, the crown width increment
reached the theoretical maximum, and the highest increment was 23 955 cm; the urea dosage was
2. 825 g » L', the amount of potassium dihydrogen phosphate was 1. 451 g + ™', when the ratio of
the two was 1 : 0. 514, the yield of wolfberry reached the theoretical maximum,and the highest yield
was 12 830 kg. The combined application of urea and potassium dihydrogen phosphate can
significantly promote the growth and yield of wolfberry trees. Within a certain concentration of
fertilizer use,the biological increase of the four indexes of wolfberry new diameter was larger,the new
length was longer, the crown width, and the yield increase. The gradual increase in concentration
showed a trend of increasing first and then decreasing.

Keywords: foliar application; ‘Ningqi Nao 57 ;seedling growth;yield



