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Abstract; The current main sugar beet KWS0143 was applied to investigate effect of NPK fertilizer on NR and NIR

activity of sugar beet and discuss the relationship between enzyme activity and yield and quality of sugar beet design.

Results showed that the enzyme’ s activity presented the two-peak curve during the sugar beet growth and development

period, The enzyme activity was enhanced with the raising the level of nitrogen. Significant positive or extremely

significant positive was found between phosphorous fertilizer and enzyme activity during the middle of sugar beet growth

and development. NR activity was significant positive or extremely significant positive correlated with yield and sugar

yield at the beginning and end of sugar beet growth and development period. The relationship between NIR activity with

yield and sugar yield were extremely significant positive in the middle of sugar beet growth and development period.

Enzemes’ activity and sugar content were negatively correlated in all the growth and development period.
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Table 1  Experiment design and fertilization amounts
H5 SL] N P, 05 K,0
No. Treatment kg hm™? kg« hm™2 kg - hm 2

1 NoPoKy 0 0 0

2 NoP, K, 0 90 90

3 N, P, K, 60 90 90

4 N,P,K, 120 0 90

5 N,P K, 120 45 90

6 N, P, K, 120 90 90

7 N, P, K, 120 135 90

8 N, P, K, 120 90 0

9 N, P, K, 120 90 45

10 N, P, K, 120 90 135

11 N; P, K, 180 90 90

12 N, P, K, 60 45 90

13 N, P, K, 60 90 45

14 N,P,K, 120 45 45
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Fig.1 Dynamic changes of enNRA under different treatment levels
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the treatments code is in table 1. Figure on the left of X axis are treatment 1 -7,

on the right are 8 —14. And the following figures are the same as this one
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Fig.2 Dynamic changes of exNRA under different treatment levels
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Fig.3 The dynamic changes of NiRA of sugar beet leaves
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Fig.4 Dynamic changes of NiRA of sugar beet roots
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Table 2 Correlation analysis between NPK treatment levels andenzyme activities of sugar beet leaves

BT, H) -} enNRA -} exNRA W} NiRA Bt NiRA
g : leaf enNRA leaf exNRA leaf NiRA root NiRA
date ( month. day)
Ty rp Ty p T Ty rp Tk Tp
6.6 0.9686 " 0.4206  0.8641 0.9616™ 0.4206 0.8893" 0.9926™ 0.9725™ 0.8544 0.9821™ 0.8007 0. 4445
6.22 0.9615" 0.8287  0.9366" 0.9446" 0.9902 ** 0.511 0.9790 ** 0.9734™ 0.9431" 0.9994* 0.8677 0. 9601 **
7.8 0.9734* 0.6058 0.9469* 0.9554* 0.6573 0.8566 0.9447* 0.4998 0.8641 0.9631* 0.9575% 0.9240°
7.24 0.9690 **  0.9624 " 0.9917 ™ 0.9972™ 0.9474* 0.9270* 0.8574  0.8603 0.0055 0. 0.9528*  0.7480
8.7 0.8867" 0.3034 0.2189 0.9404* 0.7534 0.8831" 0.9235" 0.8809" 0.9582" 0. 0.5617 0. 3987
8.25 0.942* 0.3161  0.9818* 0.9755* 0.8998* 0.8713  0.9759 ™ 0.9082" 0.9098* 0. 0.9709 ** -0. 1951
9.11 0.9875* 0.9151* 0.9673*°0.9648 ** 0.7691 0.9425* 0.9506 " 0.5482 0.6904 0. 0.6713 0. 6350
9.28 0.9214" 0.8625 0.9311" 0.9727™ 0.8223 0.9539" 0.9112" 0.9366" 0.9003 " 0.9948 ** 0.7281 0.9432 "

e H R 5% M 1% K FE 2R B, FREA,

Note: “and " denote significant difference at 0. 05 and 0. 01 levels, respectively. The same as following table.
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Table3  Correlation between sugar beet yield, sugar content, sugar yield and enzymatic activitiy
HEICA. H) fif TUREAR A7 Feh RS FERE R
date ( month. day) enzymes sampling location yield(t « hm~2) sugar content( % ) sugar yield(t + hm ~?)
enNRA R leaf 0. 9302 ** -0.7080 ** 0. 8759 **
6.6 exNRA M F leaf 0. 8899 ** -0.6515* 0. 8463 **
’ . I J leaf 0.6078 * -0.6515 ™ 0. 5046
NiR ) » .
HUR root 0.8141 -0. 4821 0.8177*
enNRA I J leaf 0. 7503 ** -0.3764 0.7656 **
62 exNRA I J leaf 0. 6300 * -0.2527 0. 6685 **
’ . M F leaf 0.9726 ** -0. 6557 0.9473 **
NiR ) .
HAR root 0.9325** -0. 6609 ™ 0.8975**
enNRA I J leaf 0. 6414 -0.3021 0. 6633 **
7.8 exNRA I F leaf 0.2999 -0.0746 0. 3364
’ . M- F leaf 0. 8859 ** -0.6390 " 0. 8473 **
NiR . ’
HAR root 0. 9348 ** —-0. 6695 ** 0. 8940 **
enNRA - F leaf 0.7337 ** -0.5631" 0.6773 ™
724 exNRA I J leaf 0.7627 ** -0.5192* 0.7329 **
: . HH leaf 0.6042 -0.2083 0.6610 **
NiR
HUR root 0. 8464 ** —0.4948 0. 8498 **
enNRA - F leaf 0. 4758 -0.6953 ** 0. 3294
0.7 exNRA i leaf 0.6233" -0.7285* 0.4931
' . 7 leaf 0. 9486 * -0. 6764 0.9145*
NiR .
HR root 0.9326 ** -0. 6606 ™ 0. 8929 **
enNRA I F leaf -0.1526 -0.0572 -0.1734
825 exNRA R leaf 0. 5059 —-0. 4441 0.4514
' ) it A leaf 0.9126 ** -0.6452 " 0. 8741 *
NiR .
HUR root 0. 6897 ** -0.8051 ™ 0.5459 *
enNRA A leaf 0. 8286 ** —0.5598 * 0.7991 **
011 exNRA it J leaf 0. 9096 ** -0. 5664 * 0.9010 **
: ) B leaf 0.9491 ** -0.6593 ** 0.9216*
NiR .
HLAR root 0. 8169 ** -0.5368 " 0.7921 ™
enNRA M F leaf 0. 7688 ** -0.4134 0. 7859 **
0.28 exNRA M H leaf 0.6379 * —-0.5544 " 0.5101
’ X - H leaf 0.5911°* -0.7166 0. 4556
NiR
HLAR root 0. 9259 ** -0. 6885 ** 0.8784 ™
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