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Research on Effect of Zinc (Zn), M anganese M n) on Nitrogen (N)
and Phosphorus (P) Absorption of Cotton and ItsM echan isn
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Abstract Higher or lower concentration of il Zn, M n could influence N and P
absrption of cotton The suitable concentration of Zn,M n could promote absorption and
accumulation of N, P nutrient in cotton shoot and root, and raiseN, P contentsof stams,
leaves, buds and bollsof cotton, and clearly promote cotton grow th and saise yield T est of
water nurture indicaded that Zn, M n promoting action showed raising root activity,
chlorophyll content and cotton plant enzyme activity and thuspromoted nutrient absrption,
trangortation and metabolisn of cotton, 9 utilized rate of N, P was raised, cotton yield

w as increased
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Table 1 Fertilizer content of soils in pot exper ment
pH Organic N P K Zn M n AvaN AvaP AvaK AvazZn AvaMn
matter (g kg) (g kg) (g kg) (g kg) (g kg) (g kg) (mg kg) (mg kg) (mg kg) (mg kg) (mg kg)
8 71 12 30 Q75 143 2120 Q07 Q8 17300 1160 14930 Q76 6 18
Ava : Available
12
20anx 22 an ( ), 25anx 26 an ( ) , 5kog( )
10kg( ),
() kg N Q 1g, POsQ 15g, K20 Q 1g
(b) Zn0s0mg kg 2mg kg 8mg kg 16mg kg 4 (
Bo B:1 B2 Bs )
(0 M nS0:0mg kg 5mg kg 30mg kg 60mg kg 4 (
Ao A1 A2 Az )
KH2PO 4, ZnDs+ ™HO M NS4 HO
5kg, 2 ,6 7 , 10 kg, 2 ,4
1997 5 25 8 28 , 96d, .
: (mol
L): K29047 5% 100 % M gS046 5% 10 % KCI 2 0x 10 % Ca(NOs)22 0x 10 %
KH2PO4 2 5x 10 ° H80:1 0x 10 % MnSD4 1 0x 10 % CuSO.1 0x 10
Zn0s1 0x 10 % (NHa)M 00225 0x 10 % FeEDTA 1 0x 10 % pHG 5(
ZnPOy; M n0.) , Omg L
imgL 2mgL 4mglL 6mglL, ( bo b1 bz bs ba );
OmgL 1ImglL 2mgL 4mglL 8mglL ( & an &
& ) 89- 7, 4 : 1998
4 28 ,5 29 32d, ( :
) , , 105 15min 70
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Table 2 Effect of Zn on accumulation and distr ibution of N, P, Zn, M n in cotton organs
N Zn M n
N utrient mg plant mg plant Lg plant Lg plant
GsrgNg;h Ses Bus FIs Bos Ses Bus FIs Bos Ses Bus FIls Bos Ses Bus FIs Bos
Bo 15 27 24 35 89 62 170 08 1 84 3 99 13 41 17 87 6 30 8 60 49 80 132 4 26 50 28 20 118 7 311 1
B1 19 03 75 58 123 55175 07 2 05 8 15 12 10 16 74 7 00 34 60 90 70 104 6 25 90 79 00 142 6 348 8
Leaf B2 15 77 86 06 121 67164 16 1 39 7. 39 953 14 86 8 10 44 90 65 00 116 3 20 10 95 00 129 9 323 2
B3 15 31 77.40 91 26 92 40 144 675 975 1582 850 54 00 70 20 183 1 18 20 83 30 124 8 391 2
Bo 321 899 1924 4349 063 162 579 797 170 490 22802540 210 540 22 80 47 10
Bi1 449 18 11 3384 5721 08 311 635 960 320 12 90 25 90 80 60 2 00 14 20 25 90 61 40
Sten B2 326 21 24 3038 4659 Q46 274 540 701 160 1560 45 90 55 10 1 30 15 60 22 50 50 10
Bz 373 1883 28 53 67. 60 Q63 307 443 1035 2 60 19 60 27 40 97 40 1 50 15 90 21 10 73 10
Bo 260 999 1168 2598 055 201 342 595 100 690 18 70 26 40 2 70 Q9 70 20 90 37 40
Bi 262 11 11 1493 1523 064 249 337 508 160 11 50 11 70 19 30 2 90 14 40 22 10 33 30
Root B2 280 12 03 18 82 18 50 058 223 358 474 260 800 34 202030 580 16 90 31 10 38 40
Bz 266 1086 1344 298 Q53 207 253 632 210 780 12 10 28 70 3 90 18 10 19 80 46 00
Bo 6 23 113 370 4 00
B1 11 04 187 7. 40 7 10
Buds B2 10 31 154 6 60 710
Bs 10 42 142 9 60 6 10
Bo 49 97 93 02 8 71 14 52 41 30 68 70 36 70 56 50
B1 51 75 233 07 9 16 29 93 46 60 141 4 38 60 123 7
Boll B2 68 57 218 88 10 59 35 09 67 40 176 2 50 10157 70
Bs 66 46 254 49 11 04 36 85 62 30210 30 48 20157 70
Bo 349 Q 82 6 80 2 70
B1 15 28 189 14 90 6 80
Grain B2 8 36 1 08 10 00 3 90
Bs 521 1 00 210 3 50
Bo Bo: Blank test; Ses Seedling stage;, Bus Buds stage; Fls Flowering stage; Bos Boll stage
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B: Bo 210 4% 101 4% 11 2% 77 2%, 101 4%
92 0% 23 9% 655% B: Bo 253 4% 136 3% 21 4% 65 5%,
Bo 85 2% 69 1% 10 9% 36 3% B: Bo 217 9% 110 0%
8 7% 67 3%, Bo 69 2% 89 5% 30% 25 7%
, B: Bo 150 6% 337 8%, 106 1%
130 5% B2 Bo 135 3% 139 5%, 141 7% 31 7% Bz Bo
173 6% 49 3%, 153 8% 22 0% , B1 B2> B3> Bo,
, B1 B2>B3>Bo
212 3 '
) ) As A2
3

Table 3 Effect of M n on accumulation and distr ibution of N, P, Zn, M n in cotton organs

N P Zn M n
N utrient mg plant mg plant Lg plant Lg plant

Grow th

stage Ses Bus FIs Bos Ses Bus FIs Bos Ses Bus FIs Bos Ses Bus Fls Box
Ao 1527 2435 826217008 1 84 399 13 41 17.87 630 8 60 49 80 132 4 26 50 28 20 118 7 297. 8
A118 29 59 08 84 29 166 29 2 64 12 25 15 44 15 44 570 25 70 50 10 136 6 32 10 73 10 141 9 285 1
Leaf A2 16 68 73 61 108 67 186 30 2 45 1Q 99 14 12 24 30 6 10 23 90 51 00 145 8 28 60 86 00 164 8 364 5
A3 17 84 66 00 88 76 257. 66 2 86 9 25 12 52 42 24 6 70 22 60 45 50 137 3 33 10 76 10 132 8 517 4
Ao 321 899 1924 4349 Q63 162 579 797 170 490 22802540 2 10 5 40 22 80 47 10
A1 375 1770 2915 6298 Q71 392 633 1020 230 12 30 22 60 53 20 2 00 13 40 27 10 66 50
Sten A2 428 2066 26 91 5421 Q70 374 626 10 16 3 40 13 30 25 50 87 10 2 00 13 30 27 80 58 10
As 483 2105 2332 9313 08 285 562 1474 2 00 11 20 21 60 93 80 2 20 12 20 23 80 100 5
Ao 260 999 1168 2598 055 201 342 59 100 690 18 70 26 40 2 70 9 70 2Q 90 37 40
A1 272 727 1233 2374 063 206 28 512 180 880 880 18 60 3 60 13 20 17 60 34 90
Root A2 238 1040 12 14 2264 Q61 230 256 670 240 840 960 20 80 3 60 14 50 17 00 41 60
As 324 926 1246 2070 Q68 180 272 552 220 11 10 11 50 23 00 4 00 11 10 22 00 39 10
Ao 5 40 113 370 4 00
Az 5 82 118 3 40 320
BudsA 2 9 10 144 4 40 4 90
As 6 94 115 310 4 60
Ao 36 52 93 02 8 71 14 52 41 30 68 70 36 70 56 50
Az 67 79 20Q 31 10 54 30 41 39 50 118 0 41 40 101 1
Boll A2 50 39 182 59 8 58 26 93 34 30 139 5 45 20 116 3
As 42 90 200 01 889 33 54 32 20 204 3 36 80 144 7
Ao 349 Q 82 6 80 270
Az 11 16 161 12 30 5 80
GrainA 2 729 Q 97 6 60 310
As 5 61 Q 52 Q 42 Q 16
Ao Ao Blank test; Ses Seedling stage, Bus Buds stage; Fls Flowering stage, Bos Boll stage
3 ;
Az Ao 141 6% 16 8% 4 6% 7 8%,
207 0% 142 0% 2 5% 4 4% A-: , Ao 202 3%
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129 8% 4 1% 68 5%, 175 4% 130 9% 14 4% 27 4% A=
( )< Ao, <A1 A2 , A1 Ao
85 6% 115 3%, 21 0% 102 4% A: Ao 38 0%
96 3%, 85 5% A< A, As< A As< Az
A2 , A1 Ao 219 8% 96 3%, A2 Ao 108 9%
18 3% Ax<A1 A Asx<A:1 A2
, B1 B> A1 A> ,
BO A 0 1]
Bo Ao , )
, Bo B1 B2 Bz Ao A1 A2 Az
, B: B2 A1 A: , Bo Ao ,
B: B2 A1 A: , ,
N P
22
221 4
l ’ ) BO
196 0% 21Q 2% 174 0% 39 1% 29 0% 24 6%
, B:1 B> , , B1 B2 Bo Bs,
4
Table 4 Effect of Zn andM n on biological yield of cotton
(mg kg) (mg kg)
M n concentration Zn concentration
th st It
Growth stage o Ao A1 A2 A3 Bo B1 B2 B3
Plant height(an) 64 81 70 85 64 92 68 64
525 626 D ry weight on ground(g plant) Q60 068 Q69 Q76 Q60 Q74 Q63 Q59
Seedling period D ry weight under ground(g plant) Q14 Q16 Q17 Q18 Q14 Q16 Q16 Q 14
Total dry weight(g plant) Q74 08 08 094 Q74 09 Q79 Q73
Plant height (an) 184 212 182 168 184 182 174 194
525 715 D ry weight on ground(g plant) 127 310 360 316 127 376 394 348
Bud period D ry weight under ground(g plant) Q69 Q73 Q77 Q69 Q69 Q9 Q8 Q86
Total dry weight(g plant) 196 383 437 38 19 472 483 434
Plant height (an) 185 236 214 224 185 254 238 250
525 85 D ry weight on ground(g plant) 743 832 780 749 743 828 851 802
Flow er period D ry weight under ground(g plant) 110 110 107 105 110 130 15 110
Total dry weight(g plant) 853 942 887 854 853 958 1007 9 12
Plant height (an) 27.2 341 359 347 272 283 329 347
525 828 D ry weight on ground (g plant) 14 28 18 80 20 69 25 77 14 28 19 65 2Q 75 20 95
Boll period D ry weight under ground(g plant) 220 233 231 230 220 175 226 287
Total dry weight(g plant) 16 48 21 13 23 00 28 07 16 48 21 24 23 01 23 82
Ao Bo Ao Bo: Blank test
[} 1 [} y Bl BZ

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



26

866
go.a '212 gw ’ B ( ) B: B
z 3 £42 1
3 =29 :: i
2412 157°1 222
IR I LR 4
§0vo 23 ""_gj 0
Z 1 1
A1 BEMREANER, EREXBHFERNES
O—8% +—HRE ¢ HRD A A A
. — +— —
. . Ao 144 1% 183 5% 148 8%
Fig. 1 Effect of Zn on number of bolls, weight
of lint and weight of grains in boll period Ao 2 8% 11 6%
(@ —Number of bolls +—Weight of lint 0 Ao 95 4%
& —Weight of grain) 123 0% 96 4% ,
, A2 As Ao , Ao ,
, As A2 ,
:.;0.7 2 9 11
2 A1 Ao Ao S N
, As Soad I {337 4
' £o1d% 3125,
, 2 EXRERBEN. INERRFENER
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2 3 Fig. 2 Effect of Mn on number of bolls, weight

of lint and weight of grains in boll period
231 ( @ —Number of flowering bolls +—Weight of lint
, 4 —Weight of grains)
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Effect of M n supply level on nitrater2
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Effect of Zn supply level on nitrater2

Fig 5

eductase activity in cotton leaves

eductase activity in cotton leaves
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Fig 7 Effect of Zn supply level on content Fig 8 Effect of M n supply level on content
of chlorophyll in cotton leaves of chlorophyll in cotton leaves
16mg kg 60mg kg ;
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