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Abstract; Taking NH,Cl as the nitrogen source, seven mass concentration levels of nitrogen were set as

0.0, 0.5, 2.5, 5.0, 10.0, 20.0, and 40.0 mg - L', and growth and physiological indexes, especially

key enzyme ( containing glutamate dehydrogenase, nitrate reductase, nitrite reductase, glutamine
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synthetase, and glutamate synthetase ) activities of nitrogen metabolism of each treatment group of
Eichhornia crassipes ( Mart.) Solms cultured for 21 d were compared, meanwhile, Pearson correlation
analysis on these indexes and nitrogen mass concentrations was conducted, and Z-score comprehensive
evaluations on indexes significantly correlated with nitrogen mass concentration and total nitrogen content
were conducted. The results show that, in general, with the increase of nitrogen mass concentration,
plant height, nitrate reductase activity, nitrite reductase activity, total nitrogen content, and nitrogen
increment first increase and then decrease, fresh mass per plant, dry mass per plant, total phosphorus
content, and phosphorus increment first increase and then tend to be stable, relative content of
chlorophyll, protein content, and glutamine synthetase activity gradually increase, root length gradually
decreases, while glutamate dehydrogenase activity and glutamate synthetase activity fluctuate. Root length
shows an extremely significantly ( p<0.01) negative correlation with mass concentration of nitrogen,
nitrate reductase activity and nitrite reductase activity show significantly (p<0.05) negative correlations
with nitrogen mass concentration, protein content shows an extremely significantly positive correlation with
nitrogen mass concentration, and dry mass per plant, relative content of chlorophyll, and glutamine
synthetase activity show significantly positive correlations with nitrogen mass concentration. The sum
(X Z.) of comprehensive evaluation values of relevant indexes of treatment groups treated with nitrogen
mass concentrations of 5.0-40.0 mg - L' is positive, in which, the ¥ Z. value of treatment group treated
with nitrogen mass concentration of 40.0 mg - L™" is the highest (4.91), and those of treatment groups
treated with nitrogen mass concentrations of 5.0 and 10.0 mg - L™ are relatively high ( which are 2.55
and 1.29 respectively). Taken together, nitrogen mass concentrations suitable for growth and development
of E. crassipes are 5.0-40.0 mg + L', especially 5.0-10.0 mg - L', which can both guarantee the
normal growth of plant and fully exert nitrogen absorption ability of plant.

Key words: Eichhornia crassipes ( Mart.) Solms; nitrogen mass concentration; key enzyme activity of
nitrogen metabolism; correlation analysis; Z-score comprehensive evaluation
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Table 1 Effects of different nitrogen mass concentrations on growth indexes of Eichhornia crassipes (Mart.) Solms (X+SD)"
SRR E/ (mg - L7 Fig/cm K/ em LR T SR T
Nitrogen mass concentration Plant height Root length Fresh mass per plant Dry mass per plant
0.0( CK) 12.93+1.88b 40.37+4.26a 139.97+3.70c 11.63+1.07b
0.5 15.97+1.81a 38.23+1.69ab 153.46+8.13abce 12.37+0.61ab
2.5 16.67+1.85a 35.30+2.36b 144.62+7.83bc 12.11+1.64ab
5.0 17.73£1.27a 36.70+3.29ab 166.20+15.70a 13.08+1.24ab
10.0 19.13+2.16a 33.77+1.65b 159.80+3.12ab 14.28+0.95a
20.0 18.20+1.31a 23.00+0.46¢ 165.23+13.83a 14.05+0.21a
40.0 17.17+0.60a 22.23+0.06¢ 164.04+4.15a 14.23+2.07a

D[] 3) dh AS [alINE FERE R 7E 0.05 7K SF-22 5 52 Different lowercases in the same column indicate the significant difference at 0.05 level.
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Table 2 Effects of different nitrogen mass concentrations on relative content of chlorophyll (SPAD) , protein content and key enzyme activities of
nitrogen metabolism of leaf of Eichhornia crassipes (Mart.) Solms (X+SD) Y

fifg 1% P/ (wmol - h™' - mg™!') Enzyme activity

FURRRVRIE/ (mg - 1L71) SPAD AEEE& -1 BRI A SRR S REE S N A AR
Nltrogen mass concentration H E‘/< mg g ) ﬁa@aﬂbﬂﬂﬁ& T R 5 o ﬁ&]_)/?ﬁ@ ﬁ‘ﬁé’?ﬂiﬂk o i ﬁg{l‘ﬁ& DADH—@E
Protein content utamate Nitrate reductase itrite utamine utamate
dehydrogenase reductase synthetase synthetase
0.0(CK) 31.90+0.60e 0.05+0.01d 17.53+1.88b 0.27+0.01b  27.65+3.09bc  16.88+2.44d  37.04+2.11a
0.5 35.80+1.73d 0.08+0.01¢ 10.93+1.00cd  0.25+0.03b 31.49£4.35ab  15.75+2.01d  33.02+1.55b
2.5 37.80+1.54d 0.11+0.01b 53.23+8.72a 0.32+0.01a 37.34+4.52a 19.26+2.88cd  10.14+1.55d
5.0 42.80+0.95¢ 0.10+0.01b 15.81+0.73bec  0.26+0.03b  22.67+2.36cd  27.02+2.43b 15.64x1.41c
10.0 49.13+2.11b 0.10+0.01be 7.41+0.26d 0.21+0.01¢ 16.95+1.37d 17.95+1.06cd  4.90+0.89f
20.0 51.27+1.18ab 0.12+0.01b 14.82+1.29bc¢  0.07+0.00d 5.55+0.49¢ 21.64x1.61c 7.81+0.76de
40.0 53.47+0.32a 0.23+0.02a 9.38+1.45¢d  0.09+0.00d 6.16+0.66¢ 33.61+1.28a 7.22+1.16ef

D [ 5 AR /NS FREERTE 0.05 7K 24 5 522 Different lowercases in the same column indicate the significant difference at 0.05 level.
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B K (4.90~33.02 umol + h™' - mg™ ), AL VREE 0.5 mg - LT ARERL AN, oAt 4b BRAT Y 20 A

L ARRWRE 0.5 mg - LB EMRS HWTE, A4 R 2R A RE . RIS alﬁa
RS PR s AU R VR 5.0 mg - LT ARIFRZH YA WE 5.0 A1 10.0 mg - L7 RbERZ A9 AU IR A f
BIRA WEHE LR 2 (15.64 pmol - h™' » mg™) o 3 ZURRIREE 0.5 1 2.5 mg - L7 4b #2019 03 Jin it

H, A5 Ah PRE 23 Z R U M 251 T 0 R A Bk
2.3 AEGEFEREXTRUAR I & A0 85 IR 4 B =2 0 24 RIREBEEKMEBERSERRERENEIE
GUTAER (3 3) KW BEHR R L i, & LR bR 5 U Y Pearson AH A 23 B

R AR I Sk ESETh R AR, Rk AR IR 4. Eiﬁ‘%4ﬂb7 RS R
5.0 mg « L7 AbFRALAO 4 o A E IR RS, (p<O.01) ORI Bl 0 S5 I 4 1 S 62 5 I il
G5 4.41 mmol - g7 Fl 1.90 g; 4B A5 BRI I

B FEEW T SRR TRE, S RA (AR R4 RERE®ERMN LRSS RFERER Pearson fAX 547

Table 4 Pearson correlation analysis on each growth and

BHUSE 0.0 mg Lt YA, ZUSE MR 0.5.2.5 1 20.0 physiological index of Eichhornia crassipes ( Mart.) Solms with

nitrogen mass concentration

4% Ind b
%3 REIRE R R AR AR B iR Index !
Table 3 Effects of different nitrogen mass concentrations on nitrogen k5 Plant height 0.387
and phosphorus absorptions of Eichhornia crassipes (Mart.) Solms" FR 4 Root length ~0.918 %%
At PAURREE i 5 Fresh mass per plant 0.603
YR/ (mg - L7') Cyy/(mmol « g™') Cyp/(mmol - g™") e 1/ Rk Dry mass per plant 0.758
Nitrogen mass (X+SD) (X+SD) e -2 2 AR%] & i Relative content of chlorophyll 0.847+
concentration i & & Protein content 0.938 5
0.0(CK) 1.59+0.10d 0.13+0.02a 0.25 0.07 AR RN A5 7 Glutamate dehydrogenase activity -0.337
0.5 1.82+0.10cd 0.13+0.02a 0.42 0.08 YR JE BET 2 Nitrate reductase activity ~0.856
2.5 1.99+0.19¢d 0.16+0.03a 0.49 0.11 T i 6 JEL B I 7 Nitrite reductase activity ~0.843 %
5.0 4.41£0.46a 0.16+0.02a 1.90 0.13 2 Bk G PE Glutamine synthetase activity 0.808:
10.0 3.29£0.24b 0.14+0.02a 145 0.12 BE TR A T P Glutamate synthetase activity -0.592
20.0 2.07+0.03cd 0.15£0.01a 070 0.13 254 Total nitrogen content —0.021
40.0 2.25+0.19¢ 0.15£0.02a 0.82 0.13 £ & Total phosphorus content 0.027
i
D Cy: &% & & Total nitrogen content; Copp: 4 2 r:.' = Total AU DIk Nitrogen increment 0.097
phosphorus content; Iy: Z &I Nitrogen increment; I, . B BN & Phosphorus increment 0.632
H Phosphorus increment. [ﬁ]&llﬁf:‘z:lﬁ]/]\g%fzﬁﬂé/f\‘f 0.05 /K2
5 i 2 Different lowercases in the same column indicate the D, 5% FREkRE C A A 5 R 2 Coefficient of correlation with nitrogen

significant difference at 0.05 level. mass concentration. * ; p<0.05; =%, p<0.01.
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Table 5 Result of Z-score comprehensive evaluation on each index of Eichhornia crassipes ( Mart.) Solms of treatment groups with different

nitrogen mass concentrations

EIRIZEETENE (Z,)  Comprehensive evaluation value (Z;) of each index

e fr A AERE LK
HepE/ (mg - L) 2 : fiH IR RIATE] AN g
Nimogon mass | ARK K PER BRI pemnne mEREd AREEEME &R 20
; R e s AR A - g g ,
concentration oot . : Nitrate Nitrite Glutamine Total
Dry mass  Relative content Protein .
length reductase reductase synthetase nitrogen
per plant of chlorophyll content . . .
activity activity activity content
0.0(CK) 1.04 -1.34 -1.35 -1.11 0.63 0.53 -0.75 -0.89 -5.33
0.5 0.75 -0.67 -0.88 -0.58 0.42 0.85 -0.93 -0.66 -3.21
2.5 0.34 -0.91 -0.64 -0.05 1.16 1.33 -0.38 -0.50 -0.34
5.0 0.54 -0.03 -0.04 -0.23 0.53 0.13 0.82 1.91 2.55
10.0 0.13 1.07 0.71 -0.23 0.00 -0.34 -0.59 0.80 1.29
20.0 -1.35 0.86 0.97 0.13 -1.48 -1.27 -0.01 -0.42 0.12
40.0 -1.45 1.02 1.24 2.07 -1.27 -1.22 1.84 -0.24 4.91

DS 7, b FRZH AR CHEFRLE S TN A B 5 H] Sum of comprehensive evaluation value of relevant indexes of each treatment group.
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