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Dry matter accumulation and NPK nutrient uptake and transfer of seed lotus
(Nelumbo nucifera Gaertn.) throughout the harvesting period
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Abstract: [ Objectives ] The characteristics of dry matter accumulation, nitrogen (N), phosphorus (P) and
potassium (K) uptake and transfer in seed lotus were studied, and providing a theoretical basis for scientific
fertilization of seed lotus. [ Methods ] A micro-plot experiment (3 m?) was conducted in Guangchang, Jiangxi

Province, taking two cultivars of Taikonglian 36 and Jianxuan 17 as the tested materials. Plant samples were
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collected at 85 days (beginning harvesting), 103 days (early harvesting), 121 days (peak harvesting), 139 days
(middle harvesting), 160 days (late harvesting), and 180 days (ending harvesting) after transplanting, respectively.
The dry matter weight, N, P and K content of different organs (parts) were determined, and the periodical
accumulation and transfer of dry matter and NPK were calculated. [ Results ] The dry matter of seed lotus was
mainly accumulated from the beginning to peak harvesting period (85—121 days after transplanting), and the dry
matter accumulation in source organs (leaves, rhizomes, etc.) first increased and then decreased, reaching peaks at
the end of flowering. During the period, fruit setting period (139 days after transplanting, middle harvesting). The
dry matter accumulation in the receptacle and fruit kept increasing, especially after the developed rhizomes
starting. The N, P and K content in source organs maintained at a high level before 139 days and then decreased
rapidly or gradually, depending on the cultivars or the organs, while the NPK content in flower bud, fruit and
developed rhizome were relatively stable during the whole harvesting period. The dynamics of N and P content in
receptacle was similar to those in leaves, and the dynamics of K content in receptacle was similar to those in fruits.
N and K mainly accumulated during 85—121 days after transplanting, and P mainly accumulated during 85—139
days, accounting for 53.9%, 61.4% and 55.9% of the total N, P and K accumulation, respectively. During
139—-180 days after transplanting, the N accumulation increment was distributed to receptacle, fruit and developed
rhizome by 3.0%, 67.8% and 29.2%, respectively, the P and K accumulation increment were distributed to the
above three organs by 1.5%, 65.0%, 33.5%, and by 6.7%, 40.5%, 52.8%, respectively. The exportation of N, P
and K from the source to sink organs accounted for 88.8%, 49.9% and 77.7% of the total periodical accumulation
from 139 to 180 days. The accumulation of N, P,O;, and K,O for producing 100 kg cotyledon were 7.50 kg, 3.47
kg and 9.45 kg on average, with the N : P,O, : K,O ratio of 1 : 0.46 : 1.26. [ Conclusions ] From the end of
flowering and fruit setting period to the end of harvesting, the accumulation of N, P and K in seed lotus can be
divided into two sinks, “receptacle + fruit” (reproductive organs) and “developed rhizome” (vegetative organ),
with fruit development being the dominant sink. The N and K accumulation in sink organs is mainly transferred
from the source organs, while P accumulation is half transferred and from absorption. Therefore, sufficient
nutrient supply in flowering and fruit setting period and continuous P supply in rhizome developing period is very
important for high yield of both lotus fruit and developed rhizome.

Key words: seed lotus; dry matter accumulation; nutrient content; nutrient accumulation; nutrient transfer
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Fig. 2 Dry matter accumulation in various parts of seed lotus plant at different days after transplanting (DAT)
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Table 1 Variance test for dry matter accumulation between seed lotus cultivar Jianxuan 17 and Taikonglian 36

AR fE KL - [N T e i . BT
3 I A7 Hk2% y - Tk L
Days after . . Developed Flower Flower R Total
. Leaf Petiole Rhizome . Receptacle Fruit
transplanting rhizome bud stalk dry matter
85 * ns * ns ns ns ns
103 * * ns ns ns * ns ns
121 ns ns ns ns ns ns ns ns
139 ns ns ns ns ns ns ns ns
160 ns ns ns * * ns ns ns
180 ns ns ns * * ns ns ns

TF: *—P<0.05; ns—LREXEF,
Note: * —P<0.05; ns—No significant difference.
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Table 2 Nitrogen content in various parts of seed lotus at different days after transplanting

e Rk G TA o - Kk [ PNE yideH 1A _— g
Cultivar Days aft.er Leaf Petiole Rhizome De\feloped Flower Flower Receptacle Fruit
transplanting rhizome bud stalk
KRZTE 36 85 31.4£1.4  4.63£0.08  6.56+0.64 253 738+0.19  13.4+0.6  27.9+2.7
Taikonglian 36 103 345520 7.00£1.04  9.51+1.49 257405  7.3341.00 125809  28.042.1
121 33.042.4  6.52+1.17  9.91+0.66 27.6£23  8.51£0.80  12.1£0.6  28.0+2.9
139 33.143.3  5.4040.64  11.5+4.9 26.7+2.1  7.53+1.81  12.6£0.9  28.4+13
160 24.0+1.0  3.93+0.39  5.74+1.08 14.3+0.3 24.7 5744092  11.8+1.1  29.3+3.3
180 22.8+1.1 4394036  5.30+0.38 12.740.8 4.64+0.75  10.7£0.9  27.5+0.9
k17 85 35.541.6%  6.48+0.49*%  8.10+0.68* 27.1 8.06£0.59  13.6£0.0  25.1%1.9
Jianxuan 17 103 312425 6.85£0.78  9.94+0.83 249412 820£1.17 12911 26724
121 32.5£3.9  531£0.51  9.87+1.38 27.9+1.7  10.5£1.7 12804  24.7+3.8
139 353435  7.27+135  11.3+1.0 257427  8.18+0.82  12.9+0.6  26.8+1.7
160 225+1.8  529+0.64*  7.20+0.67 10.7+3.0 26.0 7.04+043 12502  23.9+1.0
180 252412 4.98+0.07*  7.362.13 15.142.2 6.28+0.84  11.7402  24.4+1.6*

T * ORI ) — AN ) R 2 18] 22 538 5% S K- o

Note:* means significant difference in the same part between two cultivars in the same harvest period at 5% level.

*F 3 AEEEMEAFERBABEE (gke)

Table 3 Phosphorus content in various parts of seed lotus at different days after transplanting

o R Im KA o - o [ PNE pideH 1ERR _— g
Cultivar Days aftér Leaf Petiole Rhizome De\-/eloped Flower Flower Receptacle Fruit
transplanting rhizome bud stalk
KA5TE 36 85 3.124025  2.1120.32  2.51£0.17 4.41 2.08+0.15  1.84+0.19  5.57+0.62
Taikonglian 36 103 3.05£0.12  2.78:026  3.55:0.49 466:0.15 2414025  1.62£0.04  5.65:0.49
121 2664023  2.03£0.33  2.70+0.17 4.43£025 2.19£0.16  1.49£0.09  5.19+0.52
139 2.73£027 1674024  3.19+0.40 474+042  2.19£032  1.56£0.08 545021
160 221+0.18 1314034 228034  3.45+0.28 4.27 1.69+0.44  1.53+0.09  5.89+0.77
180 1.98+0.12 1274026  2.27+027  3.47%0.05 1284036  1.31£0.09  5.69+0.14
ok 17 85 3274024  2.1120.13  2.49+0.26 4.89 2494022  1.78+0.16  5.01+0.41
Jianxuan 17 103 3.07£0.13 2712051 3.10+0.06 4458022 251£0.11 1758022  5.59+0.49
121 2774021  1.82+4046  2.94+0.32 4.47£0.55 2.86+0.38* 1.72£0.26  5.16£0.85
139 3.05£0.29 226033  3.67+0.25 428+0.69 2.66£0.34  1.79£0.10*  5.79+0.35
160 2.10£0.05  1.82+037  2.51:0.14  3.20:0.43 4.61 2.18+0.33  1.62+0.05  5.01%0.13
180 231£0.06%  2.01£037% 2.92+0.18%  3.93+0.61 1.9840.40  1.55£0.01*  5.31+0.41

T * R [F)— WA R — AL [a] i 2 ) 22 5738 5% 27K
Note: * means significant difference in the same part between two cultivars in the same harvest period at 5% level.
Fo~F 4 EREN, BTANE S 23 SRR SR BT
B, REEGRMT, WA TESME R 231 2B EREE FcTE M 2R
Lt N R S VAT =R 7B 5 e e LT U2 BT = P EBARIG 85~121 K, XA R T ZAERE AL
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Table 4 Potassium content in various parts of seed lotus at different days after transplanting

2 RPN i N LR AERR I

A s A HRURZE HEE P
Cultivar Days aftc?r Leaf Petiole Rhizome De\{eloped Flower Flower Receptacle Fruit
transplanting rhizome bud stalk
KA 36 85 18.8+1.2 20.3£2.5 17.4+0.8 23.6 20.8+1.5 17.1£0.3 15.1£0.6
Taikonglian 36 103 18.6£1.0  23.0402 192427 228413 20.5£0.9 17.8+1.0 14.9+1.2
121 192+4.0 21327 18.9+2.0 22.0£0.8  22.9+1.9 19.2+1.0 15.0+0.4
139 18.5+0.1 18.143.0 19.0+0.9 215420  20.6+2.4 19.7+0.4 14.5+0.5
160 15.2+0.3 15.743.6 16612  244+20 23.1 19.643.6 20.3+0.4 16.4+0.6
180 11.4+0.7 15.3+2.4 16319  242+09 17.8+4.4 18.840.5 14.2+0.1
ik 17 85 20313 28.5+13*%  21.644.0 245 25.742.9 19.5£0.9%  15.1+0.4
Jianxuan 17 103 192419 24023  20.1£1.6 218423 25.6+15%  18.0:0.1  16.0+0.5
121 20.1+1.9  25.041.7  23.0£2.0 205412 28.142.4%  20.1+1.2 15.3+1.4
139 201413 247458 212428 215518  24.8+35 20.7+1.7 14.0+0.7
160 13.7£0.3*  22.843.0 17413  22.5%3.5 27.7 23.9+1.3 20.5+0.5 15.30.8
180 13.8£0.8%  22.0£03* 187426 26335 225427 19.6+1.1 14.0+0.8

TE: ORI RS AAN F) RD 2 [8] 22 593K 5% i K

Note: * means significant difference in the same part between two cultivars in the same harvest period at 5% level.
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Fig.3 NPK accumulation in seed lotus plant at different days after transplanting
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J5 85~139 K, ULHAE], ZUREE RAEUE 0 b AR
EREEN 53.9%. 61.4% F155.9%, H¥7EB#E
180 Rk mf (B 3). A . B S b s R
HAYHE, ARG 0~85 KKAIE 36 435I 18.0%
F120.6%, Hik 17 43518 27.0% F126.8%; FBFk)E
85~121 KAKZSE 36 By Bt Ll 4 Bl ik 55.4% F
53.0%, HVE 17 0518 52.4% 1 58.7%; IJa &M
BRe BRI AR, BERRE 121~180 KRS £
36 419N 26.6% 1 26.4%, B 17 43514 20.6% F
14.5% . AN[AIB B 73w SRR b A i R Y L
Bil, BAJE 0~85 KAASE 36 MLk 17 451 H
16.7% F1 18.8%, F&#%)5 85~ 139 K43N 56.9% Fl
65.9%, AT 139~180 K451 26.4% F1 15.3%.
K25 36 FIEE 17 A B 5% RS R 7E AL

K#%H 36 Taikonglian 36

100
- J_ T T T T T
8

5 804

s &

=5 60

28

K3 4 |

mg 0

K 2

35
Z

0 .
8 103 121 139 160 180
100 l T - .

PR
e
KK

N 7

% R (%)
P accumulation proportion

KRB
R

&

85 103 121 139 160 180

AL (%)
K accumulation proportion

AR TC 3 25 5
RGN & TP R B E, DK
TEUS T RS R R A, AR A 100 kg SELE
YE OGRS T Y 45 7 4 667 m? 3778 (0354075
K, Ka5iE 36 2OTWMREFIN 7.88 kg, PO,
3.53 kg, K,09.46 kg, A EMEZIL N1 :
0.45: 1.20; #3% 17 405128 N 7.11 kg, P,0, 3.40
kg. K,09.43 kg, #HEHEZIHL N 1:0.48 :
1.33; Wi FFE 0L N 7.50 kg, P,O; 3.47 kg
K,09.45kg, A REURZ N 11046 @ 1.26,
2.3.2 ABFETERFEROLA A ECRRAE B 4 AT
W, Bdk)E 85~139 KT3&EH A M R E T/ FlrE
M, HUORSES, HAM AL BaRE 139 K
JEM R M ARREE L ETE AER T A BRI

% 17 Jianxuan 17

T T

85 103 121 139 160 180
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Fig. 4 Proportion of nutrient accumulation in various parts of seed lotus
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29 4%

AN TR R 2 AT, SR S I R 2 AR 1Y) SR AR B sk
o, R BRLAAERR N BEE 180 K
BB A R R 51.6%~52.9% . M
20.3%~21.8%. WKL 8.7%~12.5%, HABIBA: GE
Y. AEAE. FEE L HUIRZE L AR 7E 7% LU, T
PR B, BARJG 85 K ETHEIEM Frh (& 4),
HYORSRSL, HARAL A% ; BT 103 KR
SCwE BB O R, O B A A A
B BAkJE 139 K25 AR 0 SR L 4] A2 Ak A
ESEMLL, BIRJG 180 K4 HA1 B B A4 Hy 5
5 54.1%~55.9% . BKZE10.5%~17.5%, HAH
L (W R . ERR . ETE . HRRZE L AR B7E
10% AR

T M AR T E R R A, B A MBEA A
[, BRI 32 20 e AE v e R AR v (1B 4) . BB AR
Jii 85~139 KA[RIFALEN ) BELLLAG, 0 AR
TE 20.8%~32.9%, fER. FIEHFRARZELE 7.8%~
19.3%, HEEMAEFHIE 7% LT Bk 139 K25
AN RIS B SR A LG A5 AR A R 5 RN AR AL s RS
J5 180 R RG], Ka53% 36 FIRE 27.5%.
K25 23.7% . WHAR 16.9%, HAbLZSEI7E 11% DL

T, ERE 17 RS 27.2%., MAR 19.1%., BERZEF
TEARAE 12.8%~13.2%, HAMFROIIILE 11% LT

233 TYIRMEABGZRE RIS FEAEF
MY R EL FR4r s MRSy B S FRRAE AT
H, BAJE 139~180 K& —A~ BB R HEIA N T9
RIS s ], K L AR RUIRZE L JEET RN
PRI, e . RSO AR 3
B AR (38 5) B, JRM BFEHE3RE 18.2%~
53.9%, THIB. A . WS R0 548
22.0%. 49.8%. 42.5% F137.0%, Hrn 5§z
1 27.2%~58.2%, THI. A . WA E 550
HF-HIR 29.6% . 50.5% . 47.7% M1 54.3%. ILA4VE
FIXEIN, TR . EREE R R R SL, HA
Lb A1) 53 0 S 2 IR B Y 51.4% . 67.8% FiI
65.0%; HUKIEW KL, HAEC B4 5245 5 4
Y 38.4% . 29.2% 1 33.5%; YEZE 4N L 45
%, SF350 518 10.3%. 3.0% F1 1.5%. £ F=545)
Hic B KR (52.8%), HUURIRSL (40.5%), HEER
YR LA (6.7%) o #EE 17 L4 B A3 2 I 5K
FRZE 36, HAERIP I/ EL L BIA B & & TR
2 36, WAL AYTTHRFAE 38.8%~96.9%, H+

®S5 FEEKRTYRMFDEEHE

Table 5 Dry matter and nutrient transfer characteristics in seed lotus plant

k2 (g/plant)
Source transfer

IREEIZ 2 (%)

Source transfer

WG finEE: (g/plant)

3N 2 BE LA (%)

Distribution of sink

FXHCTIRA (%)

Contribution of

Jekr Loyt amount rate Sink accumulation increment source to sink
Index Cultivar e - accumulation s . ks .
PLEER E‘I—H“ PEER IH—):IL increment EE %ﬁi‘ Developed PEER H‘I—HQ
Total Leaf Total Leaf Receptacle  Fruit . Total Leaf
rhizome
THIm Kasi4 36 732.6 3332 257 320 1794.1 12.1 442 43.7 40.8 18.6
Dry Taikonglian 36
matter gy 17 472.7 2293 18.2 27.2 1216.7* 8.4 58.5% 33.1 38.8 18.8
Jianxuan 17
N K7Z5 3 36 26.5 18.2 53.9 52.9 329 5.6 64.1 30.3 80.8 55.5
TaiKonglian 36
Ak 17 20.7 14.2 45.7 48.0 21.4%* 0.4 71.5% 28.1 96.9 66.5
Jianxuan 17
P K753 36 3.49 143 496 50.4 7.61 2.9 61.3 35.8 45.9 18.8
TaiKonglian 36
Ak 17 2.62 1.15 35.3 449 4.87* 0.0 68.7* 31.3 53.9 23.7
Jianxuan 17
K KA 36 232 11.2 433 58.2 33.9 11.4 32.8 55.8 68.4 33.1
Taikonglian 36
ik 17 18.0 8.5 30.6 50.4 20.7* 2.0 48.1* 49.9 86.9 41.1

Jianxuan 17

T HRIZARPR AR Z 8] 28 518 5% 8 K-

Note: * means significant difference between the two cultivars at 5% level.
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Y. AL BEARTER R DTERERA BT3h 39.8% .
88.8%. 49.9% 1 77.7%, MHHTYR. A . B
BT U A B R A X BTRREE A1 I 47.0% . 68.7% .
42.5% 1 47.8%. HUBLATIL, MR REKWIESE,
139~ 180 KL #% B AP KIE LMK N izl &,
8 1) She R R P e i N LRI AS 2 50%, SR B
KIERLME B T B ZBEA .
3 e
3.1 FETIRBRS BT O RBUHE
TERFEE (S0 LAFR N IERE) fEAE 2 2k
I [F))& FHEEFR} (Nymphaeaceae) ¥ & (NelumboAdans.)
YEFP (N. nucifera Gaertn.), ¥ RHZAFEA | fEARPE R
IKAEAEP R, Ay e R € R P K A g 3 22,
MR BT ERD, EEMTEFRER™, RAR
ZENG R Z 10 T4 BRI SR 43 A A i R AR
R ZEA K Bt fe v, o AL AR AR 2
() 14 o5 % 43 3 T Il B K 2557688, AR I K
AT YA AR B, 00 5 A R BB Y
67%~81%. 72%~85% . 70%~89% FI 80%~
88% ¥, HFAN, TELIMRRIL GET) N
F, RBGEEIFIE . B, W 6. B IRA7
Fla—Hakk, ERBIKE 3 DA LR, REFREE
B, ARG 85~139 Kt K. MR, HURZE | 6%
FUAEAR ST GRAL) T 5 R ARG AS WS N 2 05 1=
B, K5 R REAL, 5 AR S T4 i B2
ERFELIE N, WREAEBR)E 160 REIFHAK,
Ty SRR GE R R AR L HUREZE R
W AR & S S, B AR)E 85~139 K4k
FROER K, bJE R sz i N R, B . AT
FE KR B B0 & AR R, S AR &
A HI RO ARRL, BPS RSLAER A AL #
S5 160~ 180 K H b 4314 ot R AU AT) A Jr 34
i, ZEER REUR TR N, B R RN,
bR BT RN U R SR . H
AU, RO AT B (BRI 8 57 AR KR AR 5
AR IIRIE RS, B3R K A B &2 B O A
Wil E, &34 IR0 E T AR R m KT,
X —RHE 5 Z2 YR it R SRR IE B 52 43 A
Bl FEFIENOGR S Boifk A BE I, RSk & HY
REEAERKF AT, B SER . DR ESFE
T g R 2L F Z AL, A ERTE . WA
5% T3 B BR 55 0 Wi S L LU ok R, 5

PA, FIETEAZMAEMBE, LIRS,

TR AR AT AR “FhgE” , thnl DAlsoR
“FERET GEEY B SRR, SR RO Y R B
A IR AT IR SRR S R A R 57
YRR o FETREWCR G A M LR, 35 2438 I nT {2
HERE R ZE BRI LR, 3SR AR R 0 R AL
o i, FRAKFESAL . FERE 2S5l i
AT, FIEEF T Y5 RS 50 WL
HHAE R B AR, HAr AW RGE, B
TRATF ARG S, 38 3 it A5 i D ] 7 32 1) 75 5%
A SRR AAG [R5 R AL
I, HATrEERE L
3.2 FERFEATYRMESEE NG HHE

R IR B Lk i B M LR AR R 2R
IEMBTEE, BDFREE TR AR KA R B, AR T
FRRTERS RIS 139~ 160 KHE A REE W], ABF 58 %
W, BAJE 139~180 K (RIAE SRR —T &)
TFRHET W) A AR 1) BBV “SEEHR ST M IR
ZK7 AN, Horh s T R U AR SR AR
T 25%~65%. I T 86%~99%, EKZETY)
Ji . . BRIV SRR G A3 ) O R] B R S0
77.8% . 43.3%. 52.1% 1 137%, 4543 5 4580
A, AER R —F S AU AR R AR SR S &
HUARFSIEN, HREEREAK, kg2
WFSRIESE, MY AE SO 5 A kK H R4
i, YA ER P EZAN T, Blh I AE
ZlEm A AR TS, AR R EE RS
FRE DN A, EE ARSI . R
o RIEXPNRERIES . TieE, DIEEBARE 139~
180 KM T4 ik e A & ol s, HEET L
HORAE TR, FESZTE L2 5 A A . TR
ICAFIT STRRR AT, R E T i AR AR ()
FEAR) 2908 68.7% F131.3%, WEfiEis s 5N
42.6% 1 57.4%, PHEVHIZ 5150100 47.7% F1 52.3%,
e F AR EFHARBEYZ)E, EFSER
TR A8 G P B BT RRAE A G . AR ST
FPRIERY], RICRIGES RN, EE 17 RZE T
R L E T A AR RS, Hi
FACT RAGE 36, L E T A A BT SR AR Y
RSP Y S A B TR A 36, TIRE
HHENRZRAGC, HFRAV,

AR —F WU, 7RI A8 B A2 R Y
KRR NEEZ 3, 5IlEE R kR
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W) E SR 50 R

29 4%

RETLZORA FERBENEE . /NFk A TR
R ZEIROTEAR — 2 BRIORIA N IR & B ¥
WA 50%, SHHBRERENAT
WEBRZWBEA X, FETEE T, T IRFERIL
Je W R R B R BER R E, BEAEE S
ST 22Ut o AR 9 X A A A A 1 4
NEJIHEAE, FIFEFE R AR TG A HLISAC R, DIAS
Wi o A R IELARRE F1 5 [RIBHAF 2 & BE A 7 3
CHEEBREA (B) B, ek, HEME
FHEA, Al RE5E
4 4iie

TET Y REUE R EEE P PRI —
WAk T, Hohid B ARSI T T B
FEAERIIA R B i B, 3 MR ST o BB 7
sphn, WREEERBATHARK, TYRREM
HERI . R ARREE SRR AR A A
TR R, ERWE TR, 87 . R50A
MR ZA B S AR, EEAMETENSY
M SEER AL AL, BRI AR A AL, FEA
A BB B P RO — R,
FEAE BN — TR IAR . BRI R —F WOk 2
W, A B HEE R IR WA
L, JFRRSERE N FE, ERMH AR IE LA N iz
R, BEIR IR P 52 TS 2 50%. B
100 kg i 0534, FIEAMKNT N, P,0; Il K,0 K
EREMHM 7.50, 3.47 F1 9.45 kg,
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