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Comparison of dry matter production, nitrogen accumulation and utilization of
cassava cultivars with different plant types
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( Soil and Fertilizer & Resources and Environment Institute, Jiangxi Academy of Agricultural Sciences/Key Laboratory of Crop
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and Rural Affairs, Nanchang 330200, China )

Abstract: [ Objectives ] Ideotype and N high efficiency are important indicators for crop breeding and
introduction. Crop growth, development and morphogenesis are closely related to yield formation and N
accumulation. The differences of dry matter production and distribution, N accumulation and utilization and yield
formation among cassava cultivars with different plant types were studied for the screening of the ideotype and
cultivars. [ Methods ] The tested cassava cultivars included compact-type of SC205, SC8, GR4, XX048 and
umbrella-type of SC9, SC12 in a field experiment, which was conducted in Fuzhou, Jiangxi Province. At the

initial forming, initial and middle expanding and maturing stages of tuber (70, 110, 175, 240 days after planting),
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plant samples were collected for the measurement of dry matter production and N accumulation, and tuber yield
were weighed at harvest. [ Results ] The biomass, fresh tuber yield, tuber weight per plant and harvest index of
compact-type cultivars were 16.42%, 36.85%, 43.93% and 40.00% higher than those of umbrella-type ones. With
the development of cassava, the proportion of leaf dry matter and N distribution were decreased, those of tuber dry
matter, tuber N distribution and stem N distribution increased, while the stem dry matter distribution ratio was
relatively stable. The above-ground distribution ratios of dry matter and N in compact-type cultivars at the initial
forming stage of tuber were higher than those of umbrella type ones, but lower than umbrella-type ones at the
tuber expansion stage. N utilization efficiency, N partial factor productivity and N harvest index of compact-type
cultivars were 28.91%, 35.67% and 36.00% higher than those of umbrella-type ones, respectively, while the N
requirement of 100 kg-fresh tuber was 27.27% lower. According to the path analysis, dry matter production and N
accumulation in late tuber growth stage contributed the most to the total, followed by those at the middle tuber
growth stage, and then at the early tuber growth stage and the least in the seedling stage. At tuber maturity stage,
the under-ground allocation ratio of dry matter and nitrogen in the compact-type cultivars were increased by 10.85
and 9.13 percentage points, respectively. Dry matter and N accumulation in the late tuber growth stage, biomass,
tuber weight per plant and harvest index were significantly and positively correlated with fresh tuber yields.
[ Conclusions ] The above-ground allocation ratios of dry matter and N of compact-type cultivars are higher
than those of umbrella-type ones at the tuber initiation stage, but lower at the tuber expansion stage. The compact-
type cultivars have higher yield and N utilization efficiency, so enjoy more priorities for the breeding of new
cultivars.
Key words: cassava; cultivar; plant type; dry matter production; N accumulation and utilization
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Table 1 Fresh tuber yields of cassava cultivars with different plant types

B/ Compact type

A= Umbrella type

=X
SEG ﬁ%ﬁz
Year SC205 SCs GR4 XX048 i SC9 SC12 ki e
Average Average plant type
2016 36.71 ¢ 39.75b 41350 4759a 4135 26.59d 34.95¢ 30.77 o
2017 35.58 ¢ 38.18b 38.38b 4599 a 39.53 24584 33.12¢ 28.85 o

H (Note) : [REATEIEG AR FHRE2R M E 22 5185 5% B3E/KF Values followed by different letters in a row mean significant

difference among cultivars at the 5% level; **—P < 0.01.
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Table 2 Yield composition of cassava cultivars with different plant types

73 R B%4 EH (kg/plant) M (%) SAEY R (Yhm?) [heiRieid
Plant type Cultivar Tuber number Tuber weight Starch content Fresh biomass Harvest index
-3 Sl SC205 12.33+0.40a 2.79+0.04 cd 26.75+0.11b 6147+ 1.74¢ 0.61+0.17b
Compact type SC8 8.77+0.24d 2.89 £0.15 be 2791+0.13 a 67.30 +2.09 be 0.67+0.16a
GR4 1247+020a 2.98 £ 0.20 ab 27.36+025b 70.19+1.52b 0.57+0.09b
XX048 1217+0.37a 3.64£023a 25.57+0.47 ¢ 7485+ 042 a 0.65+£0.43a
SFH Average 11.44 3.08 26.90 68.45 0.63
Ay SC9 9.77+0.57 ¢ 1.77+0.38¢ 2827+0.19a 56.70 + 1.89 ¢ 0.42+0.07 ¢
Umbrella type sc12 10.92+0.61b  2.51+0.24d 2717+037b  70.72+125b 047+0.16 ¢
44 Average 10.35" 2.14" 27.72" 63.71" 0.45™

¥ (Note) : [RIFVEAEE AR FREFR AR 22 573353 5% &.3%/KF- Values followed by different letters in a column mean significant

difference among cultivars at the 5% level; **— P <0.01, *— P < 0.05.

*3 TREKBEAZZMEES FMETUREZHM hm?)

Table 3 Dry matter production characteristics in main growth stages of cassava cultivars with different plant types

e e A KA Hep A K YA K5
e i R ) N
. R . Early tuber Middle tuber Late tuber
Plant type Cultivar Biomass Seedling stage
growth stage growth stage growth stage
LSl SC205 18.67+0.39 ¢ 0.69+0.08 b 3.10£023 ¢ 8.24 + 0.63 be 6.65+0.09d
Compact type SC8 21.39+0.60 b 0.44+0.01 ¢ 2.56+0.14d 9.95+0.63a 8.44+0.10 ¢
GR4 21.44+0.69b 0.64+0.05b 2.99+0.17 ¢ 8.27+0.36 be 9.55+0.55b
XX048 24.68+0.11a 0.84+0.082 3.61£0.28b 9.01 £0.79 ab 11.22+0.48a
F#4 Average 21.55 0.65 3.07 8.87 8.97
Ay SC9 18.64 +0.84 ¢ 0.63+0.07b 322+0.10¢ 8.62+0.39b 6.18+0.48 d
Umbrella type sC12 1837+ 0.67 ¢ 0.86 % 0.09 a 42340172 7194083 ¢ 6.10£0.08d
44 Average 18.51* 0.75 3.73" 7.91* 6.14"

I (Note) : HH—FMEI ~IHOIZ A0, PUR A KT —IHOE A ~ R0, SR AR P I — SR I R ~ I Kb,
YO A 5 B — AR K P I ~ SR B s [WISEEE 5 AN TRl B3R s ) 22 ik 31 5% W3 7KF . Seedling stage—Seeding time to

tuber initial forming stage; Earlier tuber growth stage—Tuber initial forming stage to tuber initial expanding stage; Middle tuber growth stage—Tuber

initial expanding stage to tuber middle expanding stage; Late tuber growth stage—Tuber middle expanding stage to tuber maturing stage. Values

followed by different letters in a column indicate significant difference among cultivars at the 5% level. **— P <0.01, *— P < 0.05.
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Fig. 1 Proportion of dry matter distribution in leaves, stems and tubers in the main growth stages of

cassava cultivars with different plant types

[ (Note) : il SC205, SC8. GR4 Fl XX048 A& % Cultivar SC205, SC8, GR4 and XX048 belong to compact plant type;
fhAl SC9., SC12 A7 Cultivar SC9 and SC12 belong to umbrella plant type.]
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Table 4 N accumulation in main growth stages of cassava cultivars with different plant types

_— o REMELE - e A KA Hep A K YA K5
Ly i v ] .
. Total N . Early tuber Middle tuber Late tuber
Plant type Cultivar . Seedling stage
accumulation growth stage growth stage growth stage
-9 il SC205 192.80 +1.32d 2442 +1.14b 61.35+7.56 bc 82.50+£795b 24.53+2.85d
Compact type SC8 21323+1.32¢ 15.77+£0.94 ¢ 59.88+4.73 ¢ 92.84 £ 0.75 ab 44.74+5.67 ¢
GR4 231.33+£3.55¢ 2337+1.60b 63.10+1.87 be 84.72+0.20b 60.15+6.82b
XX048 26477+ 534 a 2826+2.27a 69.99 +11.21 be 92.17+5.41 ab 7435+ 8.87a
-3 Average 225.53 22.96 63.58 88.06 50.94
Ay SC9 244,16 £0.75b 25.23+2.37 ab 73.84+3.52 ab 103.22+0.80 a 41.87+3.06¢
Umbrella type sC12 19545+3.55d  2850+232a 8335485642 5793+11.92¢  25.66+924d
-1 Average 219.81" 26.87" 78.60™ 80.58" 33.77"

I (Note) : FJl—FHLI ~HARI i), PR AR RTS—RARIE ) ~ R R w030, HAR A 10— BRI R ~ I 38,
YO A 5 B — AR K P I ~ SR B s [WISEEE 5 AN TRl B3R s ) 22 ik 31 5% W3 7KF . Seedling stage—Seeding time to
tuber initial forming stage; Earlier tuber growth stage—Tuber initial forming stage to tuber initial expanding stage; Middle tuber growth stage—Tuber
initial expanding stage to tuber middle expanding stage; Late tuber growth stage—Tuber middle expanding stage to tuber maturing stage. Values
followed by different letters in a column indicate significant difference among cultivars at the 5% level.**— P < 0.01, *— P < 0.05.
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Fig. 2 Proportion of N allocation in leaves, stems and tubers in the main growth stages of cassava with different plant types

[ (Note) : fhif SC205. SC8. GR4 Fl XX048 k%M Cultivar SC205, SC8, GR4 and XX048 belong to compact plant type;
fhFl SCY F1 SC12 4% Cultivar SC9 and SC12 belong to umbrella plant type.]
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69.39% F1 65.89%, <=L 5 A48 90.34% .
86.63%. 78.00% F175.02%. TEHARIE Mo, K%
T bt 130 A0 R A LB T B L AR, R
R R AN IR R Ml AR RS 53 T LG A T < A A
FEHUR B, S04 A R ) R S B LA
AR AR R 9.13 N E 4 R
2.6 FREIKEARE DR ZFIAFHE

ANTR) R Y ) b A, K0 AR R I R R Ak
F AR A AR BORTE B & = T
Fl (2 5), BIHEE T 28.91%. 35.67% H136.00%.,
1M 100 kg fF 25 55 Al 0 F IR TRR A, TRET
27.27%. A[ElHFpE], SRR R SC8 Fl SC205 1Y
REFIHRCE R E &S TR SC12 i1 SC9; Kik
AL AN GR4 1 XX048 B F H AR W2 5 T4
FFl SCO, AU S Fl SCY Y 100 kg & T A B E
TR R AL D SC12 19 100 kg BE 25T
RERESTEERMGF SC205, BEMH
XX048. GR4 il SC8 [ AN AL 7 ) b 3 i T 4l
A SCI12 i1 SCO; A A SC205 (1 &UNE I 2 7=

T E

HEEE TSR SCo, BEM M SCS |
XX048 ., GR4 il SC205 (A R ULAKFIEE i & & T4
RIGH AR SC12 Fl SC9, UL, Bi&EM 5 Fh SC205 F1
SC8 M A ZE M AR FRE, 100 kg fif HFH A &K
X, JB& FAER S G, KBRS XX048 Fl
GR4 (1 E AW A= 7= I3 o B g AU AP XX 048 .
GR4 7Y G Fh SC12 J& FRZE hacsl fhfh . 7l 5
Flt SCY 1) 100 kg i T A Al , AR A HROE .
RACAw A 7 T AR R WOk Fe BUm K, 8 T A R I
Ty
2.7 TEMRFIRIRAII ST

AN TR AR TR () B, 0 TRt o 14 A v T 25 A2
TR SR (R 6), HRE2ERFEREKTE . AR
Fira], <7 G Ap SC12 F1E AU G FP XX048 R
b T A 4 A SR BB AL R GR4 R,
filt SCO M b &1 i 2 5 T K A AP SC205 i SC8.
AN SC12 2SR B R FHAD 5 NP B
IR GR4 . SC205 Fl XX048 FZEF KT BRI,
FhSC8 FIA: i Fh SCo, ZEM A SCS .,
XX048 [ KT HA 4 4~y B A G Fh
SC8. XXO048HI: 1 Sk SC12 Ay B A2 KT Hoft 3 4
A, DG ATRI, RS SR
IEAHDE (r=0.4723"), Titkem . 2EAER S G2
TG ARG
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x5 TERERERMHARNER
Table 5 N efficiency of cassava with different plant types

PRI sl AEFRE (kg/kg) 100 kg ST AR (kg)  AEMWETT (ke/ke) HFEWRFEEL
Plant type Cultivar N use efficiency N for 100 kg-fresh tubers N partial factor productivity N harvest index
-9 Sl SC205 18749+ 421 a 0.53+0.01d 219.06 +3.42 ¢ 0.34+0.00b
Compact type SC8 182.74 433 a 0.55+0.01 od 236.15+4.76 b 0.3840.00 a
GR4 172.30+3.77b 0.58+0.01b 241.62+8.99b 0.32+0.01b
XX048 17672+ 0.54 b 0.57 +0.00 be 283.57+4.85a 0.33+0.03 b
S Average 179.81 0.56 245.10 0.34
Ay SC9 104.76 £3.27 ¢ 0.96+0.03a 155.05+6.10 d 0.21+0.01d
Umbrella type sc12 174.22 +7.86 b 0.57 +0.03 be 206.26 + 5.56 ¢ 0.29+0.02 ¢
- Average 139.49"™ 0.77" 180.66™ 0.25"

¥ (Note) : RIFNVEIRIGE AR FH LR R 227185 5% B3 /KF- Values followed by different letters in a column mean significant

difference among cultivars at the 5% level; **— P <0.01,*— P <0.05.
3 e

3.1 AEHEARZERMETFHYIRE =4

B H T A P R e VR T R e AR
FLHLAt . El-Sharkawy® "WF5T AR, AEEM 2 N H
WY R AR R 9%, 24 H e RN
P, BRI R U E S, ORI 4 R o T
YIS BT HAR . Olaleye 255N, K2
2R AR R A PR AR K. 3l Y Yt A RE R A
AREPEM AR, REfE AR LR, TR A
AR TIEAAK, o i 8 25 R ZE A K i
FPAR S AAZ I, ARG, A E R
#HEE, ARE R BT B e BIREZ TR, R
(T4 30 3 T Lo Ao B 2 B vy, T 25 0 T B 4y

B EE 1 AH X e o BTG LRV ORGSR A, R Rk
SC5 FI/IR AL SC205 14 o AR Rl A B —
AU, ZBERL “S” R R, R7E I Ak
WIE BN, HR TP B e A R AE b 3, & Bk
HRAZEBIZ A, B A R A P g s,
IR A B T R, ARSI R, K
T 55 53 B L9 7 AR TE BRI A 0 > Z5FF > B
M, BURIE KAt > P > 2587, HuRiZ R
A EAR > 0F > Z5FF, SR BRI HUR > 25
FF> 0t R o ARUFSEIR R, MY S, R
G BT B S D s o T A Y =/ e i A oF L T ¢
B2 1 7 NG 2 R O 7 Tl = 1 [ o
T N i e o= T B N N5 15 7/ T
Be Ll 8 R e, BB Ah 4 NS EF T Y

*® 6 TRIMKEARERMEVEMRFIRIRSHHE
Table 6 Morphology of plants and tuber of cassava cultivars with different plant types

PRA i PR (em) Z54% (mm) K (cm) 4% (mm)
Plant type Cultivar Plant height Stem diameter Tuber length Tuber diameter
P3| SC205 219.34 £2.54 ¢ 33.28+0.52b 27.45+0.61 bc 37.54+0.68b
Compact type SC8 21427+1.07¢ 29.95+£035¢ 3222+099a 40.09+0.25a
GR4 238.70 £ 1.30 b 33.85+0.15b 27.25+0.24 bc 34.69+0.18 ¢
XX048 256.17+5.04 a 3430+0.10b 31.19+1.33a 40.08 £0.54 a
-3 Average 232.12 32.85 29.53 38.10
0] SC9 241.14+447b 30.74+£0.56 ¢ 29.17+1.58b 3439+0.74 ¢
Umbrella type sc12 254.04 +0.63 a 37.03+0.88a 25.69+1.26¢ 40720362
SEF) Average 247.59" 33.89 N\ 27.43N8 37.56N8

H (Note) : [RIFVEHEE AR 7 LR SR 22 7155 5% 2 /K- Values followed by different letters in a column mean significant
difference among cultivars at the 5% level; **— P < 0.01, *— P < 0.05, NS—A i 3 Not significant.
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e L 1 43 531 86.76% . 58.53% . 41.14% i
37.25%, i< A5 4500 83.17% . 63.30% .
51.90% F1 48.10%. ¥ 15 LAF ST IR KB, 43k .
HZ | ZEnp A K IE R0 R BRI 5L Rl (SCS) W i 2
BRI T/ IEEBL A (SC205), ABFFERIL, Bl
it SC12 e WA FIAR B AE KT A R b, R Al iy
Fft SC8 1 GR4 s illfeA: Kerp | R AR g, B
RUSLFR XX048 7EHE A4 F B AR A KA, P,
AN RERIAR A E AR AE B A K BART ., &
FE K, BRI SRR I 43 S, B R ] )
AR B TP Ll s, B B oGR8 5, i
AT SR TS A 3 S, HOAR R ) AR RS 1 T
Y EIL, BB AE B, @R TR
Y, BRAR AR S G T4 00 A= 7 e 6] i 1) BT R A
Ko EARRBEAMT, PRAKE BT 5L ™
WL AEYTRSEEEENE EIEMELE (r=
0.8694** | 0.8556**), Mipgl . AR KaiHiAI i
(T o A= 7= £ 5 7 e I Y A DG
32 FRHBEAZERMARRNR LT AHHE
RESHYWEREE AR P OTHREITLEZ
—, EEPA PR R, RN A
FZOKFREME R AE B 0 A B R AR R R .
AR LLAFPIREGT A, 35 Y ) ) U B IR B e
e E RO FHEEN A TR RE, HARAE
KEMIE 6 NH NS ER, B0k E
Ve, BEE LR ERRE TR, MRS ER “V7
Wo AMREI, MG ARZLEFR WML, R
REMTEHBIBEZ TR, HORAZEFF R ZE W0
L BIbE 2 Pt . BEE AR AT W, b -3 A
RO BIZ A TR, SEMSATE 4 55 W
FEA R B3 92.61% . 85.44% .
69.39% F1 65.89%, 1<% 5Fh 43508 90.34% .
86.63%. 78.00% Fll 75.02%. HARIL i1, HiEm
s R bR B SRR A H A v A R S R T HAR
SN - i VT BT = ol = 1 3 s
mn Bl AR, RERBHEGAMAT, 100 kg fif
AR N 075~ 111 kg, FHRZBSIEECH 025~
0.41, ARUFFREI, Bk 5 SRR ZBOREECN
0.34, 100 kg T A &M 0.56 kg, 75 FH YA
FULRIE RN 0.25, 100 kg BEE T A AN 0.77 kg,
AP RN, iR A AR AR 25 2] 4
MRS EMARRE, REARWRIGRE,
REFITATBORRER IS B ER AR REHE A S
FERR I3 0B B SR v i 5% 443 lic LU 1127, AR5

T, HORIE oA Ko, AR S H
it Fro> ZEFF > HUR, T HROAR R R b R
RESTBCLHI 0t > YU > Z58F ., I, A
WA, REMHF ARSI LA — HKE,
PR AR o BC L Bl 78 5 B B 4 . AT iF e 38
BeY, EERRE A R JeE 335 (XY335) EKAFhZE
B B AR S Y R R e ) . R W B AR
FREFHE, EEFFETEAWHEM S A
RO AR . ABERR R, B EAN AR A
ROREE, 100 kg #EH A BRI, BTEARS
RO A A RS Rl 100 kg BEET R ER R, A
FRIHECE . FRAE ™ ) MR R WO A8 B AR
B TRRMEU T, FRSEEDRITON T, AR
Fofr (AR 28 o 25 R0 352 0 0 LT 2 U3 o o £ 7
£, TERFEMAEFMT, FER00 Al e AL T4
TR A AR R AR, AEAR IR R XV, B
BRI A o3 XDl T A Ay S, BRSO, ML
ES R R AR P, BRI FARCEMAR
WoakFs B R, AR SR Nk 290y X, AR A
iR L, b ERREM A KRR, i AR E AR
MARWORIEERE . ok, 7E47=d, ZARYE A
LA K R R T H (AR, i A )
A PR A S R 2E A K
4 Zhig

Bl G A A E B AR, 0 T A D
PRl 2 B R, B Y T4 5T 43 IE L 1) e 2 4 v
T 25 FF 19 9 J53 43 B e AR G AR o ZESRARTE i)
W, B AL AR A T B R S LB
TR AN, AR PR R AN A R A S b T
0 9 B R R S B LU B T A AL AR FE AR
A Xk (7P, EEASA N ARFHECR . &
WA E . AR A R, 100 kg fif
ERERERM, RS F 100 kg ff T A2
w7 AEFIHBCR . B A I A R I
PAEBURAR . ESEPRA 7, B EEA R T
SRR FH R A8 5038 () R S
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