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W OE. DIFIM 199 iR I AR, ¥EE 8. 10, 15, 20 cm 4 A [R] it AT T B (R 225 70 e AL I F8E 5 it I I S )
it FE BRSNS, A (CL) RS NITRLZE BRAIEL(C2),  LIASHEA (CO) % HE, %% C0-8. C1-8. C1-10. C1-15,
C1-20, C2-8, C2-10, C2-15 %5 8 AMhHfl, @il MEAZ R IR, Fom . G52 v L IEREFIH
R, W 2 FRE BRI MR IC IR B R R AR A2 . S5 3R . A6 CL A C2 IBRF T, MEACIYREE 15 em AbFRAY Y
BB, AR RERIERGIEEREE 8 cm AbFIRYE 13.2%., 18.0%; TEHRIE MG 79 d)FlsRy], C1-15
BORkE B T C2-15 15 Ykl C1-8 (25l % KT C2-8 Y, C1-10 Ay B KT C2-10 AY; C1-10 i1 C2-10
RUBABE R WG JERTRE . TSR C1. C2 IR T ARl , C1-10 (R B aliEk /1L C1-8
FIHET™2 10%, C2-10 Lt C2-8 {UBEAT 1Y )™, ZRBIREBE; 8 b3, C1-20 MEILFIF2(40.6%) 5=, C2-8
HIBEATF1 % (43.8%) B 1, C1—10 HIBPIE A 2(59.4%) B i o L3O M L8, C1-10 AIG S A AL PR, Hitrqe
KREHURALAE N R 8~10 em AYFIME R EE ARG AL VR, Ul 52 KA nE 23 IR Rl .
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Effects of fertilization depth of slow-release fertilizer on cassava growth

ZHOU Shiyi, WEI Yundong, CHEN Ruirui, PAN Huan, XU Chuan, LI Juxin, LUO Yanchun, ZHENG Hua"
(Guangxi Subtropical Crops Research Institute, Nanning, Guangxi 530001, China)

Abstract: To study effects of fertilization depth of two slow-release fertilizers and cassava stem depth on the growth on
the cassava variety NZ199, we set up 8 treatments, including two slow-release fertilizers(single-film small granules C1
and double-film small granules C2), four fertilization depths and cassava stem depths(the traditional cultivation with
about 8 cm and the tested 10, 15, 20 cm, labelled as CK-8, C1-8, C2-8 etc). Agronomic traits, fresh root yield, tuberous
depth, half width of cassava and fertilizer utilization rate were collected to index the growth. The results showed that the
germination rate of two fertilizers with 15 cm depth were the highest, which were13.2% and 18.0% higher than 8 cm
depth on the same fertilizers. At the root formation stage(after planted 79 d) and harvest stage, the plant height of C1-15
was significantly higher than that of C2-15, and stem diameter of C1-8 was significantly higher than that C2-8 at harvest
stage, and C1-10 was significantly higher than that of C2-10. The single root weights, fresh root yields, starch yields and
starch contents of C1-10 and C2-10 were the highest under C1 fertilizers and C2 fertilizers. The fresh root or starch yield
of C1-10 were about 10% higher than those of C1-8, while those of C2-10 only increased slightly compared with C2-8
and the difference was no significant. The highest of the N, P, K utilization rate was 40.6%, 43.8%, 59.4% for C1-20,
C2-8, C-10, respectively. In summary, the C1-10 was the optimal treatment in this field experiment, recommending to
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adopt 8-10 cm cassava stem and fertilization depth in cassava mechanized operation. In case of dry weather, the cassava

stem depth could be appropriately increased.

Keywords: cassava; slow-release fertilizer; cassava stem depth; fertilization depth; yield

ARBAENIRA ZRERORE, B8E . HE)
Z—, QRS N AN FE . RER
BT M BN T, Tk, B2,
i E ML, R, BT, JbESEHAE
Y ith I 4R 2 5T A 43 Uit PRI, SENEAE ol s
FLEE A, 5—7 J1H SR A LRGP =GE
BB, SRR S, AORRRI SRR, 55 sl
F o B PR W] 1548 57 B AS , SR M IERFI R,
KB A SR B B, ERARE AR B
FHEA D7, (H S p R R it A
R P il . T ARSI 1, IR
HEAE (30 cm)Ah ()t 4% B i i F IR 15
cm AL FRIIE AN 10.79%~12.32%, MIRFTFIRE FIERE
it PR R X AR S A K s, 2845 LACRafE 1997
RIS, e 2 PR RRIE, RE 4 PR TREE,
LU Fh ZE KPRl 5 =2 AR ) A K MR IR B
FIFA, FIRELEMARZEREE L, BN VIR
BELIRER S

1 B taR

WIAE ] P JL 5l B S K KN &
FKHAT(108°59'58.49"N | 21°44'45.61"E) AT, ik
HHF 2R 0~20 cm, HHEREAH LT : pH5.35;
AP E I 0.944%; T IRmRRA . HARLE . HAH
a4 54.07, 37.25. 60.43 mg/kg.
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HERAR S FE 199°(‘NZ199°) H H [ R 2= b Ak
MMV I NE SN G E, ST R 2 RIFEE
Jio HERAER R o G Al B2 B A S A A
P TR A E L AR, N, P.0s. KO ()5
WA 16.2 5.4 ¢ 16.2, FABU/NEURIZEREAE(CL)HY
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FRAEARNERHS I £ | rkde H SRR AER S,
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22 7k
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PR S NE TR BE AR ) , it FH BB/ N Uk 22 B IE
(CLYFIRUBE /N ZE BEAE (C2), AANHENE (CO) A%
g, %% C0-8, C1-8, C1-10, C1-15, C1-20,
C2-8, C2-10, C2-15 %% 8 MbH, HFARERA
IR, DFIE R I 6 em MBI AR, A:prrh
BT 20 om FIAETREE, B0 B BRI NEUR 2%
FRIE(C1)20 em ARBAETEREE, HEA T3t A AR it A
Fb#e. 2021 4% 3 H 14 H¥ZREPUAL RS B, —
2547, MATEE 0.80 m>0.87 m, F/INXTE 66
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()5 29d), 5 H 8 HIile . 4 BE 5 B AR EER R
it 7RI B 2 IR AT/ 20~25 om Ab, HEAR)S 3
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2.2.2 MEFAEL5H*E

Z:REOCER[OTAY I s, H e I A %
HJE 79 d(HRARTE BCHH) AR T e ik e . 254
WO RN A BRSSP | S
B S E R i, AR RN TE A AR
ek, WORRT, REA/NXCREE 3 MRAERE, AR .
22 31 105 °CATF 20 min, 85 °CHLT ZEFH
D5 o B MR JC R I . SRR
RO T, WSO RN SR M R e /MR B |
MR TE | IR, S MR- B IR e E R A
S SRR R HGESCR . A U
a, TR A,

2.3 HIRAES S

iz Fil WPS Office 11.8.2.9958 JEA T4 4Bl ; R
H RStudio version 1.1.463(}& T R Version 3.5.2) ()
ANOVA #4775 225017 ; R SSR LT 2 H K.



142 1A R 5274l (A SR B2 )

http://xb.hunau.edu.cn 20234 4 H

3 HRE5SH
3.1 FRAEMAZRZMIRHIE N

M 1 A[HI, C1-15 F1 C2-15 fi H B % v HL
T CESERBUN), F 5] R b AT AL I Al Ak 2 1)
T RE 12.5%~25.7%. 18.0%~20.1%, 4351 [H
FHAERHGAE R EE 8 cm PR 13.2% ., 18.0%; A
J& 79d, C1-20 Wbk . Z5HL8 3% = F C1-8.C1-10

1), B C1-20 A3 F F i AR A K ; ikt CO-8
AR e AR 2 /N T A 7 AN EREY, DB AT
AR EAR K A

FiJm 79 d 53k, C1-15 ks B & m T
C2-15 {; W3k, C1-8 HIZEHLE EH KT C2-8 Y,
C1-10 A5 KT C2-10 Ay . i FH IR/ N S R
HE C1 O XU/ Nk 22 A C2 HRBAR AR A K

*1 TRLEBAEHRZMHR

Table 1 The agronomic traits of different treatments in cassava

b WL ERREU% /e = Hlimm

5 79.d R fijE 79d A
C08  (80.646.8)abc 8.5 (43.347.1)c (168.9424.9)d (14.041.8)bc (22.042.3)d
Cl-8  (84.7+10.3)abc 12.1 (45.038.4)bc (199.9419.8)abc (14.441.9)b (25.142.1)a
C110  (72.2459)c 22,0 (42.549.8)c (191.8420.5)bc (14.042.1)bc (24.841.9)ab
C115  (97.9+2.7)a 27 (47.948.9)ab (209.7436.4)a (14.042.2)bc (24.142.5)bc
C120  (85.4+4.1)abc 16.5 (48.647.6)a (2013415 4)ab (15.642.0)a (23.942.3)bc
C2-8  (77.8420.5)bc 26.4 (44.648.1)bc (189.62423.8)c (13.9:41.9)bc (23.942.0)bc
C2-10  (75.745.7)c 7.6 (43.448.3)c (195.3420.9)bc (13.942.5)bc (23.842.2)c
C2-15  (95.842.8)ab 2.9 (42.747.5)c (195.047.8)bc (13.2+41.6)c (24.342.4)abc

(RIS Bl A [ 7 B Fon Ab RIA] 1) 22 57 A GE 7 R (P < 0.05)0

3.2 ARIAEMAZ=EMHIRHE T

MFE 2T I Y, 8 A Ab B 2 7= 1 34 KT 45.0
t/hm2, C1-10 fftEs, CO-8 MIfmiK. FREAtkass:
Bk, C1-10, C2-10 WM fin , ff sy~ m  ff
EIER PR JENRS IS CL. C2 AR e
. Frr, C1-10 2™ i L [FAE R A 3 /> Ab 3
M3 T 6.7%~12.3%, C2-10 #2557 1.1%~14.4%,

UL 10 om TREEH AR T245 S MBURZ K. C1-10
P B Y YRy PR L C1-8 1474y 10%, i C2-10
kb C2-8 (UM A ™=, ¥R E 2SS, il 8~10 cm
At AR R BE FLAOE A AR K [RIF IR b 2R
[ Bk SS SE Ak . PR R BEEER A B
FERDIR 2R R TR R 2RI R,
ULIAREARTREE | SRR IS HF AR K .

®2 ABYERHITRILER 21K

Table 2 The yield traits of different treatments in cassava at harvest stage

R i S BPRERR gy TR
(thm32) /% (thm?) R =% - g

CO8 81409 40164674 (465485)c 282406 (131423)c  (20.68+284)ab 5.5742.06 02140.06 26.4624.74
C1-8 9.3H.7 406.6472.8  (53.04#2.2)abc  27.840.6 (14.840.9)abc (21.5242.49)ab 7.02H.15 0.1920.08 28.7443.67
C1-10 9.14).5 441.9428.1 (57.783.0)a 284409 (16.4H.1)a (21.23#1.46)ab  6.57H.01 0.1240.01 27.93£.09
Cl1-15 8.54).7 42434430 (51.4H.1)abec  28.0#).3 (14.440.4)abc (18.6040.53)b 7778217 02740.11 26.64.74
C1-20 8.84l.1 431.1450.5 (54.183.4)ab 27.840.9 (15.1H.1)abc (21.8943.75)ab 6.95H.02 0.24340.11 29.08+4.31
C2-8 8.64).5 456.0432.9 (56.55.9)ab 27.84.8 (15.7H1.5)ab (20.5142.28)ab 7.52H.63 0.264).18 28.2943.43
C2-10 8.5H).6 467.8H9.1 (57.144.2)ab 28.14.9 (16.1H.7)a (22.0742.98)a 7.602.29 0.214).21 29.8945.22
C2-15 8.5+.3 414.8455.7 (49.943.2)bc 27.84.1 (13.840.4)bc (19.6140.49)ab 6.5241.34 0.1340.11 26.26+1.76

[ 70 500 AN [ =k R A B ) 1 2 5 G2 7 L (P < 0.05).

33 FRAEBMEZERRKREFIBIEAIFM
M 3 LIEH, C1-15, C1-20, C2-15 Ab¥

P b e dre /NI B 2 B 25 KT 8. 10 em AbFRAY

R C2-15 4b, HoA b H A e B RY /N T CO-8 1Y 5

AL B ] B/ NER VA N K B/ NERE IR T OC R
FES ERERIER 23.0~27.3 cm, SRR
TEAATE 25.9~29.2 cm, ¥/hF 30 cm.



55 49 5 2 ) Jlit 255

R NEAN [t FH R BE X A A= (AR 143

®k3 TRCEAZNSEZRRREFIBTE
Table 3 The tuberous depths and half widths of different

treatments in casaava cm
e EEh R BB BRI

TR/ MIE B TN /b ]R R/
C0-8 (29#1.3)b (26.0#4.5)ab 11.534.1 27.035.2 13.724.9
C1-8 (29#5)b (23.0835)c 10.543.0 282465 12.244.4
C1-10 (29#.4)b (25.6#4.7)abc 10.2#3.0 29.246.8 13.434.4
C1-15 (5.2#24)a (25.1#4.1)abc 12.743.7 26.546.0 13.534.6
C1-20 (6.1#2.9)a (25.245.9)abc 10.746.9 27.946.5 14.336.3
C2-8 (24H15)b (24.834.3)abc 10.643.0 28.245.4 11.743.7
C2-10 (25H.6)b (23.5#4.3)bc 11.143.0 259459 12.8#44
C2-15 (5.943.2)a (27.3#5.9)a 12.9#4.2 26.436.6 12.533.8

[R5 Bt AN ) - s A B ) 14 2 57 e 11232 58 (P < 0.05)

3.4 AEBHAREEHKARIAMAN, P. KTE

RERERZESNEI

M 4 JLIEH, CLIEM 4 AMEHI N, P, K
LRI HMAHBREEFHARE; C2IELHT,
Fr C2-15 W3Fk P ouR SR E = T C2-8 ok,
b FERg N, P, K GRS EAHMBARZEFHAR
W2, CLIEAFET, 4 AM0FA N TR B R
55 N BRI R R B A 14 in 2 1 T, C2
JE A B 28 SR A s o FEARTRIAAEAEYREE T, C1-8
() P AEFIFRAE T C2-8 Y, C1-10 Ay P HEFIFH=R

*4 KREERTRBUNABMETESELRHERRE

Table 4 NPK contents and accumulation in different parts of cassava plants

TLE T HI%

PR/ (kg hm2)

: B X[
DITE S5 o = m T i g i o HERHRI 1%

N CO0-8 0.376 1.136 1714 0.542 79.86 63.44 3.72 147.02
C1-8 0.353 1.183 2.221 0.568 76.47 83.44 4.52 164.43 32.0
C1-10 0416 1.139 2.073 0.593 88.18 74.91 2.48 165.57 33.6
C1-15 0.383 1.163 1.919 0.625 71.48 91.48 5.72 168.69 38.1
C1-20 0.354 1.246 2.302 0.587 76.97 87.61 5.86 170.44 40.6
C2-8 0.386 1.084 1.860 0.583 80.27 81.55 4.72 166.54 35.0
C2-10  0.336 1.084 2.386 0.540 73.60 84.01 5.19 162.80 29.7
C2-15  0.368 1.290 1.430 0.600 72.40 83.49 2.64 158.53 23.6

P CO0-8 0.090b 0.275 0.153 0.128ab 18.76 15.22 0.32 34.30
C1-8 0.095ab 0.228 0.185 0.128ab 20.45 15.96 0.36 36.77 24.3
C1-10  0.094ab 0.224 0.183 0.125ab 19.85 14.74 0.22 34.80 5.0
C1-15  0.091b 0.236 0.172 0.133ab 16.91 18.24 0.48 35.63 131
C1-20  0.090b 0.220 0.186 0.121b 19.64 15.01 0.45 35.11 8.0
C2-8 0.093b 0.258 0.170 0.137ab 19.04 19.29 0.42 38.75 43.8
C2-10  0.094ab 0.227 0.204 0.128ab 20.61 16.76 0.40 37.77 341
C2-15  0.105a 0.272 0.135 0.146a 20.62 17.72 0.24 38.58 42.1

K C0-8 0.676 1.329 1.098ab 0.806 138.63 71.45 2.30 212.38
C1-8 0.729 1.202 1.331ab 0.847 156.05 83.58 2.58 242.21 51.4
Ci1-10 0.773 1.228 1.386a 0.885 164.09 81.15 1.65 246.88 59.4
C1-15 0.739 1.257 1.152ab 0.892 137.23 97.10 3.16 237.49 43.2
C1-20 0.710 1.089 1.315ab 0.804 154.36 74.97 3.16 232.49 34.6
C2-8 0.709 1.194 1.187ab 0.840 144.72 89.63 2.78 237.13 42.6
C2-10  0.652 1.184 1.301ab 0.791 141.15 87.82 2.37 231.34 32.6
C2-15  0.759 1.275 0.889%b 0.888 148.62 82.51 1.60 232.73 35.0

[l — TR RIS AN ) B Fon AR BR IR Y 2 57 A e i3 (P < 0.05)

i F C2-10 A1ty ,C1-15 1 P HEF FHRAE T C2-15 14,
T K AR 2R A 2 N R R DL C1-20 A,
3 40.6% ; K B A FH% L C1-10 At 151 (59.4%) , C1-8
Rz ; C2-8 [ N, P, K IEF|HZN C2 JE4h
B fe i (L
3.5 AECIEXHITIRY TS HIFMN

5 A LIF H, CLABLLFETR, 4 NAbBRAIARY
BUSCA . B . B SR R AR E; C2
NEAFET, 3 AMACFRIAIAEEROA . SR 2

WA, C2-10 B mRE s T C2-8 iy,

H C2-10 %y 3 Fhs s 7 1 B i ¥ dee e o g 1K
MATHX) SAELHRA T H(Y) . KRERAHZE
(2) VEAH K b, =& Z B X R LLRR
y1=0.007 7x+0.181 1,y,=3.778 7x-32.759., £ - i/«
TG AR G R S ARE SR A SRR D R
(R?=0.354 1), SABAF R a2 & IEAC(R?=
0.496 8); T IERAUHE . AR S ARE SRR
PR LRI AEE . HH pH.
LB FR bR LR e, — 4R gexT e A 15
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Table 5 The soil available nutrients under different

treatments mg/kg
ige| BRI AR B
C0-8 48.234.7 52.6+10.9 (36.047.5)b
C1-8 53.644.8 54.4421.4 (39.348.5)ab
C1-10 49.339.2 62.7450.3 (40.949.9)ab
C1-15 52.1+7.1 53.9433.6 (51.1+22.7)ab
C1-20 54.445.2 58.7431.8 (40.535.9)ab
C2-8 52.2412.3 47.4427.7 (35.949.2)b
C2-10 53.248.9 75.4446.7 (52.948.9)a
C2-15 51.445.8 64.3+21.1 (51.0415.1)ab

[RISASTR] TR R AL B A i) 22 A B2 5 L (P < 0.05)

4 FR5ITR

IR EEAEGANIETRY + SRR A v e ELE S
HE R AR 99.9%; FERBUKE 38 Mgl 11
FRRE DU ER VIS . ERAREA . AR AN [A]
A 16 B S A — 2T, ARG Hh Y -3
WL, LREibs, JEEIEGFMEARE, [HEER
JEFEIZ, 8 cm fi 10 em IIRIR S KM . T8, S
FOREEH PRI, T 15 cm FERATH RN 95.8%~97.9%,
L[] ol BB i A S BE 8 om A BEAY 4> B T
13.2%. 18.0%; [Kitt, BEIAEVIIE L R E AR SR,
Al TR KA DO Sk s R . M
79 d, 20 cm i EIREEAN B RE R . SRR RRR
, FEFEZRZLRER, BRFRAEX K
PRI E TR is s, DRIE T RTIAR A E 57
R, TEHAIE SIS 79 d)FlkiRy, Cc1-15
Bk S T C2-15 /5 IR C1-8 AUZEH
BEET C2-8 1Y, C1-10 MZEH B & T C2-10
Wy, 3 HAEM R AREIETREE T, C1 AEE T A& A
HEROF R BT T C2 BB, UERIZERE C1
b C2 AR TARBEK S, ZEdugaHEs
KRR X, MR, PrXEE S E,
A C1 e,

Fa MRS SR Ah . C1-10 1 C2-10 BB i |
fif B, SEEIEM SR JER T2 CL.
C2 MERI i e, FEIREEAERE THARME
Yy, VRAEAEA AT R HR S S EORN PR S e faf o
H, RAREEEE R, AT, 10 om e
TRIEA IR ARF R I =R e f, C1-10
I C1-8 ZyHhr™ 10%, ifii C2—10 . C2-8 {Um&AT 1
7 IR e EE R, U] 10 em IR BANA —E
B ROR, (ARG RCR N B35 1 C1-10 1Y KRR

FH2 A5 51(59.4%) , C1-8 IR, A+t 8~10cm
PIREAETREE . AESEPrA =, REHRHW B TR,
Gy B RS OGR4 HI, TREGL T Y
RN AR sl S YRR R . AT
FEH, ‘NZ199Fe REHTE R 23.0~27.3 cm, K
LR T VL F 25.9~29.2 cm, BYNF30cem,
5 SO ST 45 AT, DA IR 8 4~
A FEITE A HURACAE Y o

ZEAATIT LR, C1-10 ARG He AL #, i
5t 8 cm TR FRIFE A B R AL, 1
RZEHUALAE AV A] >R i 8~10 em FRMHE TR BE At
NETREE, 4nid T2 R A0 E MR R IR

S

[1] &2, 24, kiR, % RERFM T L LR
PR B & JEAAH ). ARl TREE A (R in Tolk),
2013(11): 25-31.

[2] A&, #k, g, 5 MEIEREN ARZE SR
FIRI[I]. YTPERAb AR, 2011, 23(11): 135-136.

[8] HFFE. ZRRAEAIRIEC HX 35 Al B A K iR /Y
WFFE[D]. KM . TR K%, 2018

[4] %, FuR, FE, F SRALT AM FEFRIXA
KA EREMFEAEmD]. REY#iKR,
2018, 39(10): 1893-1900

[5] Akttik, EPEHE, XIgERE, % MEAHSESER 3
SR AR T R AR RS s [T BB
2015(15): 22.

[6] ®TF, WgEs, ot 5 BERIENAREARK K
PRI ] B ARML AR, 2014, 45(5): 790-795.

[71 RAZ, oAk, HEE, F ASRZRESAZEL:
KA ISR R[], VLR AR, 2022,
34(4): 100-104.

[8] F®AN, skZE, BV, 55 URHIEXT 7 R RERE
R BIK R R R R[], E R LR
S, 2021, 23(7): 182-190

[91 NY/T 2446—2013 #4 VE¥fhFp X380 56 47 AR B
F[S].

[10] Zhahids, FhB, B, S5 AEM RIS PR
Weakrsgm ). A EY#4, 2019, 40(10): 2029-

2033.
[11] #-1H. 3ERASHIM]. 3. dbat: hELLH
A, 2000.

[12] #2FAE, H9 . 3 FIOAN[RIZEA 0 AR = a2 ik
o r[d]. RALAFS SR, 2014(1): 14-20.

[13] skmfl, Z=igHT, 2RAF, S KRR FEARR+
HERT (0 A e (3], A AR, 2013(3):
60-61.

[14] /NG, XUFHL, MIZras, 4. Ses2iiliRphou A
FERE AL AR [J]. 0 R A KA (1 SRR
Ji), 2014, 40(4): 349-352.

FAEEE: AL
B pEE: M E



