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Effect of different combinations of dripping and spreading fertilization of
N, P and K fertilizers on uptake, distribution and utilization of "N in Fuji

apple
YANG An', L1 Yanqing", LI Zhuang', CHE Shengguo’, CHENG Cungang'

('Fruit Research Institute, Chinese Academy of Agricultural Sciences/Key Laboratory of Mineral Nutrition and Efficient Fertilization for
Deciduous Fruits, Liaoning Province/Key Laboratory of Germplasm Resources Utilization of Horticultural Crops, Ministry of Agricul-
ture and Rural Affairs, Xingcheng 125100, Liaoning, China, *Heze Forestry Technical Service Center, Heze 274000, Shandong, China)

Abstract: [Objective] Fertigation is a new technology for integrated agricultural water and fertilizer
management, which can effectively achieve simultaneous supply and efficient use of water and fertiliz-
er. Fertigation technology is widely used in China in the production of maize, tomatoes, bananas and
other fruits and vegetables, but the application in apple industry is far behind other countries. We aimed
to study the effects of tree uptake, distribution and utilization of "N under different combinations of drip-
ping and spreading fertilization of N, P and K fertilizers to obtain the proper way of fertilization. [Meth-
ods] The trial was conducted with 2-year-old nursery trees of Yanfu 3/T337/ Malus baccada (Linn.)
Borkh. as test materials, and the pot test and drip irrigation bags were used to simulate dripping fertiliza-
tion. Five treatments were set up for dripping and spreading application of nitrogen (N), phosphorus and
potassium (PK) fertilizers. T1: N spreading, PK dripping; T2: N spreading, PK spreading (water soluble
PK fertilizer); T3: N drip irrigation, PK drip irrigation; T4: N drip irrigation, PK sprinkle (water soluble
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PK fertilizer); T5: N driping, PK spreading (common PK fertilizer). All fertilizers were applied in May,
June and July 2019. The amount of fertilizer applied each month was one third of the total fertilizer. The
fertilizers used for spreading fertilization in the trial were spread on the pots and then mixed with the
soils on the 5th day of each month, 1/3 amount of the fertilizers were used for each month. The fertilizers
used for dripping fertilization treatment were used three times for each month at an interval of 7-10
days. All treatments were repeated three times. The total amount of the fertilizers used for each pot (the
weight of dry soil in a pot was about 20 kg) was 10 g of N, 5 g of phosphorus pentoxide and 5 g of potas-
sium oxide. The specific fertilizer dosage was calculated based on the actual nutrient content of the fertil-
izer. The whole plant was covered with a screen net. The leaves were collected in October 2019. [Re-
sults] The total whole plant nitrogen was not significant different among the different treatments, but it
was slightly lower under the T1 and T2 treatments (N used by spreading) than those under the T3, T4
and TS5 treatment (N used by driping). The nitrogen content of annual branches was highest under the T3
treatment and significantly different from the T5 treatment. The nitrogen content of main roots was high-
est under the T1 treatment and significantly different from that under the T4 treatment. The total nitrogen
of leaves and annual branches was highest under the T3 treatment. The total nitrogen of perennial
branches and intermediate rootstock was highest under the T5 treatment. The total nitrogen of the main
stems was highest under the T5 treatment and significantly different from those under the other treat-
ments. The total nitrogen of main root was highest under the T1 treatment and lowest under the T3 treat-
ment, and the total nitrogen under the T1 and TS5 treatments were significantly higher than that under the
T3 treatment. The total N of lateral roots and capillary roots was highest under the T4 treatment. The
overall Ndff values of the plants varied with the treatments, and the Ndff values under the N dripping irri-
gation treatments (T3, T4, T5) were higher than those under N spreading treatments (T1, T2), and were
highest under the T3 treatment and significantly different from those under the T1 and T2 treatments.
The overall "N uptake of the plants varied with the treatments, and the "N uptake under N dripping irri-
gation treatments (T3, T4, T5) were all higher than those under the nitrogen fertilizer spreading treat-
ments (T1, T2), and were highest under the T3 treatment, and was significantly different from those un-
der the T1 and T2 treatments. The Ndff values of the leaves were highest under the T3 treatment and
were significantly higher than those under the other treatments. The Ndff values of perennial branches
were highest under the T3 treatment which was significantly different from those under the T1 and T2
treatments. The Ndff values of the inter-stock and hair roots were highest under the T3 treatment, and
were significantly different from those under the T1, T2 and T5 treatments. Meanwhile, the "N uptake of
the leaves and annual branches was highest under the T3 treatment. The "N uptake of perennial branches
was highest under the T3 treatment and was significantly different from that under the T1 treatment.
The "N uptake of the inter-stock was highest under the T3 treatment. The "N uptake of the main stems
and main roots was highest under the T5 treatment and was significantly different from those under the
other treatments. The "N uptake of the lateral roots was highest under the T4 treatment and was signifi-
cantly different from those under the T1 and T2 treatments. The "N uptake of hair roots was highest un-
der the T4 treatment. The overall N fertilizer utilization rate of the plants significantly varied with the
treatments, and the highest N fertilizer utilization rate was 28.83% under the T3 treatment, which was
10.13% and 10.56% higher than those under the T1 and T2 treatments, and there was no significant dif-
ference between T4 and TS5 treatments and T3. The leaf nitrogen fertilizer allocation rate was highest un-
der the T2 treatment and was lowest under the T5 treatment. The N fertilizer distribution rate of the annu-
al branches was highest under the T3 treatment. The N fertilizer distribution rate of the perennial branch-

es was highest under the T2 treatment. The N fertilizer distribution rate of the main stems was highest
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under the T5 treatment and was significantly higher than those under the other treatments. The N fertiliz-
er distribution rate of the inter- stock was highest under the T5 treatment. The N fertilizer distribution
rate of the main roots was highest under the T1 treatment. The N fertilizer distribution rate of the lateral
roots and hair roots was highest under the T4 treatment. The leaf blades and annual branches had the
highest N fertilizer utilization rate of 5.80% and 6.72% under the T3 treatment, respectively. The peren-
nial branches had the highest nitrogen fertilizer utilization rate of 5.83% under the T3 treatment, which
was significantly different from that under the T1 treatment. The inter-stock had the highest N fertilizer
utilization rate of 2.21% under the T3 treatment. The highest N fertilizer utilization rate of the main
stems was 2.79% under the TS treatment, which was significantly different from those under the other
treatments. The highest N fertilizer utilization rate of the main roots was 2.84% under the T5 treatment.
The lateral roots had the highest N fertilizer utilization rate of 2.92% under the T4 treatment, which was
significantly different from those under the T1 and T2 treatments. The hair roots had the highest N fertil-
izer utilization rate of 4.68% under the T4 treatment. [Conclusion] In summary, different combinations
of dripping fertilization had different effects on "N uptake , distribution and utilization in apple trees.
The N fertilizer uptake and utilization were highest when all fertilizers were used by dripping. Howev-
er, the N fertilizer uptake and utilization under N, P, K dripping treatments was not different from that
under N dripping fertigation and P, K spreading fertigation treatments. Considering that the costs of the
water soluble phosphorus and potassium fertilizers are much higher than those of common phosphorus
and potassium fertilizers, it would be recommended that nitrogen fertilizer could be used by dripping
and common phosphorus and potassium fertilizers could be used by spreading in practice.

Key words: Apple; Drip irrigation method; Spreading method; ""N; Fertilizer utilization rate
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Table 1 Fertilizer dosage for May 2019 g
Lb 3 JRZ CIRD PNJRE BEER S GRAD BRI GRXFD TEER e CIRAD TRERA CRAD
Treatment Urea (Agricultural)  Urea ("N)  KH,PO.(Reagents)  K,SO.(Reagents)  (NH.),HPO,(Agricultural) K.SOs(Agricultural)
Tl 5.58 2.00 3.21 1.05
T2 5.58 2.00 3.21 1.05
T3 5.58 2.00 3.21 1.05
T4 5.58 2.00 3.21 1.05
T5 4.16 2.00 3.62 3.27
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Table 2 Effect of different drip irrigation methods on nitrogen content and total nitrogen

AL hb e T s MR
Plant tissue Treatment Dry weight/g Nitrogen content/% Total nitrogen/g
¥ Tl 94.70+4.86 a 1.1540.29 a 1.09+0.33 a
Leaf T2 99.44+20.45 a 1.33+0.04 a 1.32+0.31 a
T3 108.61+£29.69 a 1.3240.06 a 1.44+0.46 a
T4 101.08+0.47 a 1.25+031 a 1.26+0.32 a
T5 91.49+12.72 a 1.07+0.23 a 1.08+£0.23 a
— AR Tl 73.91+47.40 a 1.29+0.11 ab 0.93+0.53 a
Annual branches T2 83.07+16.13 a 1.18+0.09 ab 0.98+0.12 a
T3 97.92+30.13 a 1.56+0.21 a 1.5040.27 a
T4 88.83+22.40 a 1.4240.24 ab 1.29+0.54 a
T5 107.63+0.28 a 0.99+0.43 b 1.07+0.47 a
LA Tl 178.51+5.36 a 0.75+0.11 a 1.34+0.24 a
Perennial branches T2 202.81+64.85 a 0.76+0.11 a 1.504£0.28 a
T3 213.79+£66.13 a 0.80+0.11 a 1.67+£0.29 a
T4 220.34+6.72 a 0.74+0.09 a 1.64+0.25 a
T5 173.714£30.64 a 0.89+0.04 a 1.75+0.07 a
EF Tl 81.08+6.01 b 0.53+0.04 a 0.43+0.07 b
Trunk T2 73.38+24.71 b 0.44+0.20 a 0.30+0.04 b
T3 91.09+0.37 b 0.53+0.09 a 0.49+0.08 b
T4 107.93£1.26 b 0.41+0.06 a 0.44+0.06 b
T5 149.69+11.18 a 0.62+0.05 a 0.98+0.08 a
Hh A il Tl 94.04+7.87 b 0.49+0.07 a 0.46+0.02 a
Intermediate anvil T2 123.44+22.86 ab 0.43+0.14 a 0.54+0.27 a
T3 123.32+33.14 ab 0.52+0.14 a 0.62+0.01 a
T4 145.3146.04 a 0.41+0.06 a 0.59+0.06 a
T5 130.89+27.41 a 0.52+0.13 a 0.78+0.20 a
FAR Tl 112.00+10.38 a 0.88+0.03 a 0.98+0.06 a
Main root T2 90.87+28.07 a 0.63+0.17 ab 0.55+0.02 ab
T3 64.87+20.09 a 0.63+0.20 ab 0.43+0.26 b
T4 82.55+47.98 a 0.62+0.02 b 0.52+0.31 ab
T5 95.48+41.53 a 0.75+0.01 ab 0.93+0.01 a
AR Tl 33.1343.57 a 1.3240.18 a 0.44+0.11 a
Lateral root T2 43.89422.29 a 1.14+032 a 0.47+0.11 a
T3 40.79+4.38 a 1.36£0.17 a 0.56+0.13 a
T4 67.86+27.47 a 1.14+0.16 a 0.75+0.21 a
T5 454241320 a 1.47+0.17 a 0.53+0.06 a
BAHR Tl 64.03+23.43 a 1.42+0.00 a 0.91+0.33 a
Capillary root T 60.03£16.34 a 1.25+0.13 a 0.74+0.12 a
T3 38.28+7.57 a 1.61+0.35a 0.63+0.26 a
T4 74.55+28.65 a 1.48+0.25 a 1.14+0.61 a
T5 54.67£10.90 a 1.5140.08 a 0.71+0.04 a
ek Tl 731.40£70.27 a — 6.58+0.83 a
Whole plant T2 776.91+169.98 a — 6.40+0.66 a
T3 778.66+166.86 a — 7.34+0.81 a
T4 888.45+38.87 a — 7.62+0.17 a
T5 848.98+99.66 a — 7.82+0.34 a

T FZUAFNG R RO AT RIS R AL B 2 1) 3B 22 5 (p < 0.05) - “—"FoR b Hedi R . IR

Note: Different lowercase letters in the same column indicate significant differences among different treatments of the same tissue (p << 0.05).

“__»

—” indicates that the data here are not measured. The same below.

MR R R EAE T3 N, SHAREE A EEES . TR S A &L TS AT
BEER. ~FAERNAEAEETI T4RENEST  &E. FROSEAEETI A, T3 BRI,
TLI T2 AbFE, S AbFE A R 2R, 2EANBE  TITSAHMAREDEZEST T30, .S
REETIT4MHE FES T TI.T2AH, METS A 4IRS EREEAFRGHE T LS ZES. ERE4A
HREmE. ETHARBETSAHE NS HESHE SN aEA 52 0RERZHONTI T4 TS B & T



Ry Mo 2, 5 R LA (130 VRE SO 416 X 392 SR N R 23S B A 3R ) i

569

T1. T2 AbEE, BP AR AL BE 1 & A S A
B R T T RUIE G AL B T B A AN [ i 7 2K
AL
2.2 A[EEER AR 75 30X AE Ak Naff {857 N R4
=g:pAl

13 3 AT LU HY , AN [R] Ak 35 1A A R B 47 1) N ff
fEAN N IR A — € 2 7, BRI AL BE (T3 T4,
T5) 1) Ndff {8 A1 N IR fie & 2 i 1 2008 Bt 4 22
(T1.T2), HT3 b, 5T T2 /B A 8% %
o TESNETE E 25 R T WA AR A Rt A 5 KT A
PREEGR I NAFE(E RN "N RIS I TE B35 2 5=

TR 2% 20 SO N (E AT SN R A R A [] Ak 38 1) 32
P — 8 B 22 Rt o i R Rl PR NAFEAE 78 T3
T4 N T TIT2 4B, Hodh T3 403 5 T1.T2
WHAEREER, TSHAESTANELEEER.
Z A B NAfE{E 76 T3 T4 A3 T 2 2 & T T1.
T2AbH, TS A0 FE 5 T3 T4 MG B3 2= 7. MR
[FINAF{ESE T3 T4 403 F & T T1. T2 b3, o T3
WFS T AL B35 % R, TS (B 5 T3.T4 AL 8
TREZET . BYIARM NP E T3. T4 0B 5 2%
BT TIT2AH, TS S T4 LR EZR.
HAZHLPNIEEAFLE T LREEES, A
T3.T4 4FE T T1. T2 A FH, T3 T4 b7 55 T5 4b 7
2 RN A, — AR PN IR IR ALE T3. T4
A ET TLT2 403, TS 43 5 T3 . T4 Ab 2 E 2 3%
. B N IR E AL T3 T4 A3 & T
TI1.T2 4bFE, H T3.T4 43 8 2 5T T1 ALBR, T5 &b
HALF T3 T4 BHTE R E 7 5. £ T "N IR
TR TS b3 e B3 T AR . A ) hG
FE) N IR ISR AE T3 T4 TS AL FE s T T1. T2 40 FE, H.
T3.T4.T5 AL B2 [A] 22 55/ o AR PN i &
ETS b B HAb b A REZER . MR
() SN ISR AE T3\ T4 A FE i 5 T1. T2 Ab#E H T4 Ak
HE T T2 b3 A 3% 22 7, TS O BERE AR T T3 . T4
PR H IR R AR & AL N (R AT PN
R BB ZHNTI T4 TS B T T1.T2 &b
H,HTI S T2 403, T3.T4 5 T5 A3 ) 22 B
/N o BGRUIE T RE A 3 ) N AR AT SN IR S R A A v
T Ak 2 75 SR it 7 SO AZ I Bl B AR AN [
Jite FH 75 5T NAFF(E AN "N IRk i 22 . RITA
JIE 35 Y2 Ak FEERR 4 TR A 0o R0 R R AT A R Bl
RE AN )it FH 7 R i/

F3 TREIHEAIER Naff EF0 N U2 895200
Table 3 Effect of different drip irrigation methods on Ndff

values and "N uptake

T SN ) =
;E:r\ft tissue %eiftment Ndff/% 'Sg ii%riion/mg
L Tl 6.51+1.05ABb  72.93+32.81 Aa
Leaf T2 7.1140.16 ABb  93.69+19.87 Aa
T3 9.21+0.84 ABCa 134.66+54.36 Aa
T4 7.70+0.32 BCab  96.51+20.36 ABa
T5 7534030 ABb  81.42+20.23 ABa
— AR TI 8.04+0.72 Aa 72.78+36.24 Aa
Annual branches T 7.730.84 Aa 75.06+1.10 ABa
T3 10.47+0.53 Aa  155.93+19.87 Aa
T4 9.28+1.26 Aa  122.89+65.85 Aa
TS 7.69+1.97 ABa  86.54+56.94 ABa
DA T1 5.98+0.60 Bb 80.67+22.51 Ab
Perennial branches 1 6.27+0.56 BCb  93.3248.90 Aab
T3 8.13£0.61 CDa  135.31+13.29 Aa
T4 7.67+0.34 BCa  125.48+13.75 Aa
T5 7.03+0.19 ABab  122.78+1.94 Aab
F+ T1 5.63+0.62 Ba 23.95+1.06 Abc
Trunk T2 5.04+1.72 Da 15.37+7.12 De
T3 7.80+0.64 Da 38.1149.54 Bb
T4 6.01+1.39 Da 26.72+9.58 Bbc
T5 6.63+0.19 Ba 64.77+7.13 Ba
o [ Ty T1 5.87+0.45 Bb 27.004+3.50 Aa
Intermediate anvil 1 5.1540.65CDb  28.90+17.59 CDa
T3 8.25+0.58 CDa  51.23+3.10 Ba
T4 6.76+1.05 CDab  40.05+10.05 ABa
T5 6.47+0.41 Bb 51.02+16.19 Ba
ERi Tl 6.3240.94 ABa  62.39+12.88 Abc
Main root T2 6.05+1.02 BCDa  33.16+4.17 CDc
T3 8.66+0.27 BCDa  36.86+21.15 Bb
T4 8.33:1.39 ABa  40.75+19.06 ABbc
T5 7.0941.49 ABa  65.87+13.28 Ba
AR Tl 6.63£1.57 ABb  29.98+13.86 Ab
Lateral root T2 6.93+0.98 ABab  31.80+3.35 CDb
T3 9.92+029 ABa  55.64+14.55 Bab
T4 9.27+1.60 Aab  67.83+7.05 ABa
TS 8.73:0.88 Aab  46.00+0.80 Bab
FE4HHR T1 6.98£0.02 ABc  63.66+23.44 Aa
Capillary root T2 7.16£0.51 ABc  52.4645.06 BCa
T3 9.79+0.39 ABa  61.02422.66 Ba
T4 9.36+0.60 Aab  108.49+63.95 ABa
T5 8.2040.47 ABbc  58.16+0.26 Ba
Wk Tl 51.96+3.83 b 433.35+40.81 b
Whole plant T2 51.4546.45b 423.76+9.42 b
T3 72.22+1.68 a 668.77+58.81 a
T4 64.39+7.94 ab 628.72489.21 a
T5 59.36+5.30 ab 576.57+70.82 ab

= AN E/ING 7 R AR R H G [F) AR B 2 ) A dek 35 1 22
Fi(p << 0.05) ; [\ 51 AN 6] 2K 5 5 1) 2 7 A [7) Aab AN (7] 2H 44 B) AT d 3
TEER(p <0.05. FR.

Note: Different lowercase letters in the same column indicate sig-

nificant differences among different treatments of the same tissue (p <
0.05); Different capital letters in the same column indicate significant
differences among different tissues of the same treatment (p << 0.05).
The same below.
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12 4 AT LA H, AN [R) A 2 1] R PR R A4 () U
FIFH A 35 22 5, T3 AR A IR 28 5 i 5
7 28.83%, i 4 T1 R T2 4b # 10.13% A1 10.56% .
T3.T4.T5 Kb B[R] TG 2 35 72 57 o 3% BH S50 AE 3r vE A 22
RERE 1w BRI R 26, 1 9 440 B A [R) it 7 =08 2
e AR

T AR %% A1 24 EUIE 3 B0 22 R0 018 R F 22 AE AN T3]
PR — B ZE 5. ETF IR BL R AE TS kb3
TamHEER T HMAR. HagHamER
SHCRIEARGE T LR EER . i —F4&
BCAE T3 Ab 38~ B R 2 8w, 53 0 8 5.80%
6.72% . ZAEERAE T3. T4 4B T EEFI R A
5.83%-5.41%, 5 T1 AbFEAG 5 35 22 5%, TS AL HR 4
JEF R T T3 T4 0B, (HEE B EER. ET/4
T5 A3~ R 2 58 8 2.79% , 5 HoAth b #EA
SBEES., PARAE T3 T4 TS5 A BT EUIEF) H %
BT TIT2 402, TS A3 5 T3 T4 kb #E 8] T i 3 7%
Fto FARLE TS5 A3 FEH H 2 5% w5 (2.84%) .
AR AE T4 A BT IR 26 5% 15 (2.92%) , 5 Tl
T2 MEH BEES, TS A 5 T3 . T4 42 7] 6 B
FHER . HA & H L B H 2 A A R 4 B (8]
TR E 2. FER SRR 4 e R A AR
AR B EA L BN T3 T4 TS A E T T1.T2 4
M, HTI S5 T2208, T3. T4 TS Z A L H & % 7.
2 BH IR I E 2% A A R T IR AE LR 9 1 40 TE Je
P& v IR R 0%, T A IR AS [0 it FH 7 =X ¢

/N,
39w

FERR AR B MIERE AR BE 2K SN B 1% 4
B AR 1 5T R 2 (NAD [ B TR bR A B O R
BEN R ASCAE TR BE 251 AR & B AL R R
FELARAR AR PR LB ) UNE Y 58 4+ g 0 SE 97
A ANAESE SR A BRI TR I » 7] — 2% B 1R N {E 72 7
VERC PR AT T B T AL B AR RN
TR GRS B (R PR 25 4 B 0 PR AL AIE 3 i 7 BE i
fRBE RN N IS B K R A K IE A
EAEfE R IR o O TR B3 o A8 1
S5 R, 7 N , PKOR E K I IE (AL 22147 WN
TV » PRI 7K IE (A 22570 N R E PRSI

plant N fertilizer distribution rate and N fertilizer

utilization
A AL PR iﬂﬂﬁ}ﬁﬂ% . ’;ﬁﬂgﬂﬂﬂ%
Plant tissue Treatment Nitrogen fertilizer Fertilizer
distribution rate/% utilization rate/%
7 Tl 16.55+6.01 ABa 3.14+1.41 a
Leaf T2 22.06+4.20 ABa 4.04+0.86 a
T3 19.86+6.38 Aa 5.8042.34a
T4 15.74+5.47 Aa 4.16+0.88 a
T5 14.45+5.28 ABCa 3.51+0.87 a
1A T1 16.47+6.81 ABa 3.14+1.56 a
bArf;E‘cliles T2 17.7240.13 ABa 3.2440.05 a
T3 23.28+0.92 ABa 6.72+0.86 a
T4 18.99+7.78 Aa 53042.84a
T5 14.51+8.09 ABa 3.7342.45a
EZCRE 3 7 T1 18.94:6.98 Aa 3.48+0.97 b
gre;zzﬁzl T2 22.00£1.61 Aa 4.020.38 ab
T3 20.2240.21 Aa 5.83+0.57 a
T4 20.32+5.07 Aa 5.4140.59 a
T5 21.4842.97 Aa 5.29+0.08 ab
*+ Tl 5.54+0.28 Bb 1.03+0.05 be
Trunk T2 3.65+1.76 Bb 0.66+0.31 ¢
T3 5.78+1.94 Db 1.64+0.41 b
T4 4.18+0.93 Bb 1.15+0.41 be
T5 11.24+0.14 Ca 2.79+0.31 a
r ] il T1 6.30+1.40 ABa 1.16£0.15 a
;f]lqtveirlmediate ™ 6.87+4.30 ABa 1.25+0.76 a
T3 7.71+1.14 CDa 221+0.13 a
T4 6.32+0.70 Ba 1.73+0.43 a
T5 8.74+1.73 BCa 2.20+0.70 a
BRI T1 14.60+4.35 ABa 2.69+0.56 a
Main root T2 7.84+1.16 ABa 1.43+0.18 a
T3 5.39+2.69 CDa 1.59+0.91 a
T4 6.76+3.99 Ba 1.76+0.82 a
T5 11.37+0.91 ABCa 2.84+0.57 a
R T1 7.10£3.87 ABa 1.29+0.60 b
Lateral root T2 7.50+£0.62 ABa 1.37+0.14 b
T3 8.45+2.92 CDa 2.40+0.63 ab
T4 10.98+2.68 Ba 2.92+0.30 a
T5 8.05+1.13 ABCa 1.98+0.03 ab
E4HHR T1 14.50+4.04 ABa 2.74+1.01 a
Capillary root 1 12.37£0.92 ABa 226022 a
T3 9.31+4.21 BCa 2.63£0.98 a
T4 16.70+7.80 Ba 4.6842.76 a
T5 10.16+1.20 ABCa 2.51+0.01 a
Bk T1 — 18.68+1.76 b
Whole plant 1 — 18.27+0.41 b
T3 — 28.8342.54 a
T4 — 27.10£3.85 a
T5 — 24.85+3.05 ab
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