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Study on the Accumulation and Distribution Characteristics of Nitrogen, Phosphorus and Potassium of
Scrophularia ningpoensis at Different Growth Stages

ZHANG Xue, CHEN Daxia, LI Longyun, SUN Nianxi(Institute of Material Medical Planting, Chongging Acade-
my of Chinese Materia Medica/Chongqing Engineering Research Center for Fine Variety Breeding Techniques of
Chinese Materia Medica/Chongqing Branch, Chinese Materia Medica Resource~Center,\Chiha Academy of Chi-
nese Medical Sciences, Chongqing 400065, China)

ABSTRACT OBIJECTIVE: To study the accumulation and distribution ¢haracteristics of nitrogen (N), phosphorus(P) and potas-
sium (K) in Scrophularia ningpoensis at different growth stages, in order to provide theory evidence for the establishment of scien-
tific fertilization technique for S. ningpoensisa METHODS: In field testing, through the dynamic sampling of S. ningpoensis at seed-
ling stage, stem and leaves growth stage, root enlargement stage and root enrichment stage, the contents of N, P and K were mea-
sured, and the accumulation and distribution regularity of N, P and K in stem, leaves, root, rhizome and bud were also studied.
RESULTS: The,accumulation of mineral elements in seedling stage of S. ningpoensis was less, the absorptive capacity of N, P and
K accounted for 18.8%, 13.2% , 14.0% of the whole growth periods; the plants grew vigorously at stem and leaves growth stage,
root enlargement stage, and the absorptive capacity of N, P and K accounted for 86.2%, 85.2% , 86.0% of the whole growth peri-
ods; the plants drooped and languished at root enrichment stage, and the absorptive capacity of N, P and K appeared a downward
trend. The allocation proportion of N, P and K at seedling stage, stem and leaves growth stage and root enlargement stage were al-
ways leaf>stem>root>rhizome>bud, especially focusing on stem and leaves. In the later period of root enlargement, roots re-
placed the aerial part of plants to be the center of growth, and the accumulation of N, P and K shifted from the stem and leaves to
the roots. During growth period, the demand of N and K were the highest, followed by P. The dry weight of S. ningpoensis was
positively correlated with the total accumulation of N, P and K (R* were 0.844, 0.959, 0.827). CONCLUSIONS: The stem and
leaves growth stage and root enlargement stage are the most crucial period of the absorption of N, P and K. It should be paid more
attention to the supply of mineral nutrition to meet the requirement of plant. Under medium nutrition condition, the average N, P
and K absorption amount per 100 kg try medicine are 7,0.73 and 6.5 kg respectively.
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Tab 1 Sampling stage and growth stage

] SAISH.530H.6115H

MR 6H30H,7HISH,7TA30H, 8/115H

N 8H30H,9H15H,9430H

Pz 10A15H,10A30H, LA ISH,ILA30H, 12/ 151

1.3.3  SHHAE  KBFRI0.05 g ¥R, SR -1t E AL A
TbJG , R ROR 258 s, F LG A % ;5 4= FH 4
BRHT G 280 JOE 6 R TR E
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R2 ZBTAEEKHR B BATENRRSIETU (/i)
Tab 2 Accumulation trend of N, P and K in S. ningpoensis
at different growth stages(g/strain)

K FRER A 3 il
Hil SHISH 0.08 001" 0.05
5H30H 035 0.03° 023
6J115H 0.72" 0.07¢ 0.68
EUERS ] 6730H 1.69° 0.16 1.63"
THI5H 1.25¢ 0.15° 1.83"
TH30H 2.85¢ 025 2.92¢
81151 333 0.36" 332
RN 830 H 3.63¢ 049 383"
9/ 15H 524 053 487
95300 442 0.54' 479
s 10/15H 2.80° 0.34° 2.837
10130 H 2.98° 0.29 248
1150 3.60° 047" 3.18%
1H30H 387 038 3.11%
12A15H 3.68 0.50° 3.35¢

TE W8 FRAR R U], #7471 RAR T, W22 e geit
FR X (P>0.05) s 457 F BE g A, WA 22 54 e 27 38 L (P<
0.05)

Note: if there is one same letter in the same index among different
groups, it means there is no statistical significance (P>0.05) ; if the let-
ters are completely different, then it means there is statistical significance
(P<0.05)

Fée, AR PR R0 23 B3 i T v 5 28 11 3 (b B oA 2 AR
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SR THUR 30, BVAUR T2t oA KX &
Bt TAERRIEA TG A A P ATEAT 5 e ) Bk A g 1
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Tab 3 The distribution ratio 6f N 'in the different organs of
S. ningpoensis at different'growth stages( %)

AR N i il Fik T
[k SHISH = 1380 7420 591" 6.08' -
5A30H 15.86" 66.31° 13.49¢ 434 -
6AISH 431" 66.12° 6.38" 319 -
ZIERE 6A30H 1483 7557 711* 2.48¢ -
THISH  2559* 62.73" 776" 3.9 -
TH30H 1754 74.09 627" 2.10° -
8HISH  2459" 64.66° 825 1.92° 0.58'
PRRE  8A30H 2394 60.28 115" 282 181"
9AI1SH 3622 4434 16.26 2.08' 1.10¢
9H30H 2004 49.75' 17.42 1.82 1.88'
RS 10/ 15H 2531% 39.94¢ 28.70° 2.56° 349
101300 26.29° 38.12' 26.82° 3.55° 5.02!
WA 2337 2746 38.01° 3.55° 7.61°
1H30H 2828 071" 40.11° 278 6.12
RAH 1467 2563 4785 3.76° 8.10°

TE [\ — e R AR, A LA T-REAR T AR 22 5 e g1t
FEN(P>0.05) ;4 RS AR 2 7 A G B (P<
0.05) ;=" /A i

Note: if there is one same letter in the same index among different
groups, it means there is no statistical significance (P>0.05) ; if the let-
ters are completely different, then it means there is statistical significance
(P<<0.05); “~” means not detected
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Tab 4 The distribution ratio of P in the different organs of
S. ningpoensis at different growth stages( %)

K FHAH % H # ik T4

T 5H15H 719" £.05 514 4556 -
S5H30H 11.50¢ 55.76' 570 27.10° -
6 15H 25.64 44.08 537 2497 -
AR 6/130H 16.75° 51710 9.14" 2.20° -
THISH 15.76° 43.88° 9.79% 30.51° -

TH30H 33.00 35.70° 929" 20.28¢ -
8A15H 25.08 42.57 13.00° 14.84¢ 4.49°

YR AE  SHA30H 2487 3250 12.85" 1827 1172
9AISH 2555 2647 2173 17.01% 9.02'
9A30H 2946 2490 20.8% 1222 12,62
PWEL 101150 2055 17.83 244° _NISAT 21.50°

10f30H 1449 B8 L 2619 18417 2709
1A 15179 819" 1002 2833 1698t 3641"
MABOA, 8% 858 2866° 1592 3499
RABAS 823 746 30.13" 17.26% 37.16
el — e AR A F L ), 258 LA TR AR 22 R e st
FE L (P>0.05) A FREE AR MR 22 S A G2 E L (P<
0.05) ; “="FIRAIM 1

Note: if there is one same letter in the same index among different

groups, it means there is no statistical significance (P>0.05) ; if the let-
ters are completely different, then it means there is statistical significance
(P<<0.05) ; “~” means not detected
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RIS BC I KRG8 , — HAE 10% LUF o 05 B T b
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BAERI, TYRAH R SR o B R R B IR,
H R 3514 0.844.,0.959.,0.827, P LI 1.
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Tab 5 The distribution ratio of K in the different organs of
S. ningpoensis at different growth stages (%)

AR R B U il Fisk T
[ SHI15H 14.93 69.58' 6490 9.00 -
SH30H 2173 66.08" 695 523 -
6HI5H 3748 5292 614 3467 -
AR 6A30H 25.00° 63.53 887" 2.60* -
THI5H 2786 60.98’ 7825 335 -
TH30H 4178 4978 642 201 -
8A15H 31.04° 57.15¢ 947" 1.80° 0.54"
YRkl 8H30H 37.19° 4853 995" 265 1.70°
9A15H 35.66° 4014 1865 2.32% 123
9H30H 46.84 3823 1154 1.66° 172
YA 10/ 150 4411 2821 207 250 341°
10430H 41,95 26.8% 2344 315 4.64°
1AISH 28.16 078 3733 373 8.00°
130H 3718 21.62° 3099 320 7.02
2AI5H 19.88" 2342 394 405 871"

T [ — 8 bR A Rl 0], AT LA REAR T AR 22 e e gt it
R SL(P>0.05) & TR SE AN AR 2 74 Geit 24 2 L (P<
0.05) 3 “=" 7R A HY

Note: if there is one same letter in the same index among different
groups, it means there is no statistical significance (P>0.05) ; if the let-
ters are completely different, then it means there is statistical significance
(P<<0.05) ; “~” means not detected
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Fig'l | The relationship of dry matter accumulation with the
accumulation of N, P and K in S. ningpoensis
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