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MHTASEKEE, BETTR(5% BEKHE), MERRE, BrEd 1% 2XKF. %
SFRUEY, ASWHREREEE H(NRA) K, BRREEHN, NO; BIR, fed TR
YR, #iskTY P N, Si % Cu, Zn, Fe, Mn g&#fm, Ca. Mg, K. NaZHE TR
b, RUMRFMER. ACHRFLME CRMERMYED T hR{E NRA LR FALR
HWER, M3EN—FHFEFAR.
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MEWEREAHEE. EHER BRRESTREKESD NH; F R HGHT
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£ Si0,, AEhittam P, FETFREoLi%W Ca, Mg, K, Na, Cu, Zn, Fe, Mn,
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H, #HEFRMAEYERLIRES, HEFBUEM, 1980, BROEMNEHREREE . F5HEN
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AP TR, FIEGATIE, 1981, 107 D) 8 NH, -N Fists N,
2 % R

2.1 ASHGRYE
1985— 1988 SEE A EMHHTIN B L RS AR P, PR —$(100g /m’, & N 18g/m?)
BRAREEIRRE(T N LEHEL, EE=FNASKERRESRTE. BEY
%, ERES% BEARE". 1BTEAKER3. 4 5 6 FESKERATH=ZBEXLZR
(N2} NHNO,), 3. 4FEAZITERARE, 5. 6 FEAENRHE N AEE 5% K#E LW
. 1990 FEEAFRHTHRMERE. ZEEAR, NIE((NH)SO0,) tuff =&k K
(5% K¥E), MREENE, BEEEES 1% 2EKFY BAREEHHNLER. AHE
R, GRmRK L :
£1 ASRMEKE
Table 1 Response of ginseng to N fertilizer

A e 14 Soil RE Wit R R
Place Year HYLHR 2% Experimental Experimental result
Total N
OM¢g /kg g /kg design
1985— 1988 |  36.8— 93.6 2.4—40 L,(4x2) NP &5 P (g 214"
A ERiFit S#(4E)  HE(om) &HRE ke /m?
* 4 .—0.66
TS 5 -1.29
6 —0.40 -0.16
¥ SEERK N8g /m? 5 N 12g /m’ iR 218
A 1987 109.8 48 L,@) BH(5F) B E kg /m’
& ' ' Xt 3 -0
I, 4 0.03
4 5 —-0.32
%g 153.9 5.9 6 —0.08
M R m 4b AR EPg? kg /o’
RE, 485, P 0.342
o)) 44 NP 0.306"
NK 0.351
AS
“ 19% 532 25 NPK 0.321°
I .
i _ 0 0.316
“EREE 44 PK 0.3
4EHF. REN NPK 0.285°
N,PK 0.213"

DREEHEZTIIFHAES NP 55 PABVHBRNER,

DAEYFRR. X HERZM;

*5% 2R BEKHE;
1% 257 B E KA.
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2.2 EXASHEHELERS RN

X 1987 FRAB =B RAZBANFEASBEST RS, HALLE(NPK) H# 4k &3
P E NEHRTALE(PK) AR R, Si &k Cu Zn. Fe. Mn%50%, A %M
Y. mxtP &k Ca. Mg K. NaZHE TR, WAFTEK(ED. SIABREHR
BT NH, GERRRIL A PR A9 B, T NO; M RERIBOL M A B F ™. ALK
RNCH NHNO,, ZBESRIFHSK LD, BARRE L NHY $Rikl NO;y, HES
S PN AR H K P, A S8 NHNO, ) NH, th3R75 40% 7247 49 AE B A7,

BOAT R R Ak R LR NHY B PRV RE 2 —.
®2 BREXASHARSHER

Table 2 Effect of N fertilizer on the chemical constituents of ginseng tissue

i3] Bt N P K Na Ca Mg S0, Cu { Zn Fe Mn
Treatment Tissue g /kg ug /g
ic] 1908 200 1023 23 53 174 1310 121 102 8330 160
PK E3y 16.86 121 796 526 1743 327 481 99 138 6846 269
7 216 243 1269 025 292 149 097 177 129 90 108
;%) 2.31 L8 936 205 49 152 1733 173 154 89.7 387
3y 200 112 98 38 127 238 816 157 211 661 517

¥

2.67 235 1263 039 304 140 192 153 21.0 1765 193

23 ASHMMERMTE S
AE—% T HEIEKEN, 1991 4314 F 8 6 454 5 R i8 A X (5 B #k210g / m)
XX, TR HREFEE DWEWER, ASWHERE RS 2K RER
AR, DU B EE(0.15umol [ gFW - h) F1[R]B i e A FPAELZE R ST ) K Fo 1) B 384
o, AR 20— 40 f5(3% 3) . REFFS LAY R,
®3 WMEREEN(NRA)(NO, (YEE/R | 7istE - B})
Table 3 Natrate redactase activity (NRA}NO,umol /gFW - h)

A &
; Ginseng
W Bl EP S i H 3
Date X B8 it N Corn Sunflower
CK N fertilizer
TH8H FIh T 0.15 0.24
8H6H 0.15 FHeih 5.85 3.3

2.4 ASHAPHIHES
6 7 25 HIBRUAE, WRAGE(T A9 H)FFEREEE, HBE TR 5 X RAL K
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BEHE AB(Panax ginseng) RAFAR — ASEFERENE

THSERNSR(EY. £5285 BEZATAIHEGE, MmALEN NO,-N K
NO,—N # & BhE. 4/8(7 A 25 B) /5, NH,—N i, BB -N 8By
B. HA AR, BELEEK NO,- N HREE. XTHEMTF NRA K. HERK
iy NO; (M fy B h NHY, ZEH3h LM E I . S4B NO;y) AR REE, i
B EEAEEHALPE, EEERRRS, BESETREERRENRESR
ARG SRB(RM BAE %, %4). EF NH SEBREE THABALRL
BT, CESHBEHIACRER. HHREWMATATHER. RATE0OE, b
NO; & NO; WA BARE. HHEEASNAT. BB, ZrhidfK NO; I NO; BE
SERCFERSD, REBEEHREN.
#*4 A#Eﬁ*nﬂim*amﬂi(ﬁaﬁ | Rt E)

Table 4 contents of several kinds' of inorganic N in ginseng plant (ug /g- FW)
-N
i AR NO.-N NO,-N NH,—-N ﬁ_,ﬁ
treatment tissue Amide - N
TH9H S§H1I2H TH9H 8§HI12H TH25H TH2SH
Ly 925 6.9 0.325 0.175
X B
£ 51.28 0.214 1.47 334
R 179 0.561
H i 1000 25.13 0.550 0.094
N 3 207.92 0.248 1.46 6.54
B 5.87 0.176
25 SXASAR. HRIEANRIE
7 A6 HEEMET ASH LS MFRER(RS) . X EEKLEHE K484
CO, mg /dm* - h, N X & & %] 5.27CO, mg /dm’ - h, &% 8.9% MFRERMH
1.92CO, mg /g - h#2 %) 2.78CO, mg /g - h, # 5 44.8%( 3% 5. HAETEEHIT

AR . ATt R HE I $R BB S )5 TP R A P 38 58 N R S A R 2 s 8], (B — Bt (8] i %
WERKTOLEHE, ERERN T HHE XTEEENASETXHES B TREAR
A

&S @IEXNASKERTBRIERNKR

Table 5 Effect of N fertilizer on photosynthesis and respiration of ginseng

b AL S I 0% 5 2
&b ] photosynthetic rate respiration rate
treatments Co, BhaHE Co, [ED
(mg /dm’ - h) ratio (mg /g- h) ratio
8 484 100 1.92 100
Eﬁ 5.27 108.9 2.78 144.8
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RELRHEEE, BHYmAR. 3T NHy, # MUk, 8% MUAHREY. T
NO;, PETHYIMMHEEFERE J(NRA). [R7=T WP —Fh<4 4 Boronia megastigma
fokEYr. NRARME, HiF& NO,—N&f, e NO; B RFM AL, MIRREHK
TARRMAEHKRE. EX. DAELEA. BRI NO,—N R NRA KR, AN
NRA 7Eg @R RE NO; RAedyint AEE . &,

ABFIFTIER, XA EEY 48— 5.3C0, mg /dm’ - h(HH LR EEYH 1 /5—
1/10) By FAPERY A S kUL, FE NRA iRfk, ETREEEITENRGT (NS
TG KEEDN 1 /6. SR LEEHRE R 2E T HAEKN 3— 659, HEH
T HGRAS N &EMNO; WIRE, HmTHE %R RETHRER, BT H
# HWTAR. CRMEE S5ORF EEMAES, EHmAYE — &R R B
%. HEARKBUREG BRI BERAEFRE RIEENIZHE, FREED
EXREHEANERATE. FHEEHEE BEIR. “HIR. BRBHARIAERER
WIETMSBASETZM. “ETHEANRR. ASEIRIAZRKAR MUTEIAZ
HIEME#ESE, XHMEDRREER, waEtEx.
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Lo2#%, 1990 B RS ARER. 05, & 1. 3—6710

2. &fed%, 19 ASMTEEFSEHR V. ANGREHRAS M NH-NH NO,—N 11 f % it #|
M. HkRL R, 828, 39— 6230,

30 MRS, 1983 MM SEYEIEERE 1 REGEEKE. X DENHEREFRBES.
EklFZE 34 -85

4 MIRR%. 1986 BMUEEME S SAMREHHIR 0. W EEMESENREMEL. EY¥ER F 12
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A PHENOMENON OF NITROGEN EXCESS IN PANAX GINSENG

— A PRELIMINARY STUDY ON THE CAUSE OF NITROGEN
TOXICITY TO GINSENG

Gao Jinfang Jin Longnan Zhao Shuwen Zhao Lanzhen and Zhang Shuren
(Jilin Academy of Agricultural Sciences. Gongzhuling 131600)

Summary

During 1985 — 1990 we conducted 4 field experiments on N, P and K to ginseng
on solis of Changbai County and Gongzhuling City. All the results showed that nitro-
gen retarded plant growth and decreased yield of ginseng mostly at 5% significance
level and even to the level of 1% when the rate of N doubled. By successive study,
we found that the nitrate reductase acitvity (NRA) of ginseng was so low that the NO,
absorded could not be .reduced promptly and was accumulated in the tissues, and
that, compared with control, the N, Si, Cu, Zn, Fe and Mn contents incrased in N
fertilized ginseng tissues, P and such cations as Ca. Mg, K and Na decreased, and
the respiration rate of ginseng shoot accelerated (44.8% over control) by N top
dressing. These have ever been described as N toxicity in literature. In this paper we
tentatively refer to this physiological toxicity as ‘N excess’, which is caused by the
fact that the N supply is too much to transfer instantly by low NRA.

Key words Panax ginseng, Nitrogen toxicity, Nitrate reductase.



