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Effects of root cutting at different growth stages on photosynthetic characteristics

and yield of peanut Arachis hypogaea L.

WANG Xinhong, WANG Yuefu, ZHAO Changxing, ZHANG Xiaojun, WANG Minglun "
Qingdao Agricultural University, Shandong Provincial Key Laboratory of Dry Farming Techniques, Qingdao 266109, China

Abstract: The aim of the present paper is to investigate the effects of root cutting on leaf photosynthetic characteristics and
yield of peanut, which can provide the theoretical basis for root cutting applied to peanut production as an agronomic
technology. Under the field condtions with Arachis hypogaea L. cv. ‘ Qinghua 5° as the experimental materials in 2011 and
2012, the experiments was conducted to study the effects of root cutting at different growth stages on functional leaf
photosynthetic characteristics and yield of peanut. The experiments were subjected to five treatments at different growth
stage: root cutting on the fifth day after the first flowering date(T1) , the tenth day after the first flowering date(T2) , the
fiftieth day after the first flowering date(T3) , the twentieth day after the first flowering date(T4) , and the twenty-fifth day
after the first flowering date(T5) , while the intact plants without root cutting were taken as the control treament( CK). The
results showed that root cutting (T4) at the suitable stage promoted the leaf growth, significantly improved the leaf area
index (LAI) and functional leaf chlorophyll content, moreover, maintained a longer time of higher LAI and chlorophyll
content until later growth stage, compared with CK and other treatments,.Root cutting (T1, T2) at the early stages caused
low growth speed and LAI peak value. LAI decreased rapidly at the late growth stage. The chlorophyll content in the
functional leaf of T1 and T2 treatment was higher than that of CK, but significantly lower than that of T4 treament. Root
cutting (T5) at the later stage was unfavorable to the development of LAI and maintaining high chlorophyll content. under
By root cutting at the optimum stage, the net photosynthetic rate, stomatal conductance, and transpiration rate of functional

leaves were higher, and the intercellular CO, was lower compared to the other treatments, which significantly improved the
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photosynthetic efficiency of functional leaves. Under root cutting too early, there were low peak values of the net
photosynthetic rate, stomatal conductance, and transpiration rate of functional leaves. At the same time, these
photosynthetic characteristics of functional leaves dropped fast after the peak value, and decreasd to lower level at the late
stage, except the intercellular CO, maintaining at a high level all the time. Root cutting too late did not affect the leaf
photosynthetic characteristics of peanut. Root cutting at the optimum stage increased pod number and weight per plant, and
improved the productivity per plant, with the high pod yield and economic coefficient of peanut. The pod yield under the T4
treatment reached 4148 kg/hm*, which improved by 9.1% compared to CK. Pod number and weight per plant improved by
7.1% and 3.3% compared to CK, respectively. Root cutting at the early stages reduced the yield, moreover, the earlier root
was cut the lower yield peanut reduced . Pod yield of peanut under T1 treatment reduced by 10.3%. Root cutting too late
has the less influence on pod yield of peanut. It was concluded that root cutting on the twentieth day after the first flowering

date can be used as a management practice of peanut cultivation.

Key Words: peanut; growth stages; root cutting; photosynthesis; yield

TEAEA: (Arachis hypogaea L.) Az i | BEAE PR 26 A1 f4 08038 AR AL 7K F- B9 B o, ANEUE FR A G IE v 7
R FIEIR 3 A ™ P T BRI K e i 2 S BOCRUE RO R AL R K K
R BUE T TTE 45 THAE NI RR AR I, SR WIIAE A 8 R R R A B AR S AP e TUAAE KT AR T 1
BIRTURAER, PSR AERBOCR R m 7 i1 EER AN —

WIHR XV S R IR FER G R LIS 2 . R AR /N it Fr ot G A 52 203m ) L >t
R REAR 5 J5 0T B/ N OO A PERE oL & R g (B ) RS B A R TG R R T ah
DA AT i K G AR FDE B i /K 43 IR 38 I AR T4 i 45 i 1 D6 A 0% i
r e AR I S AR RAE A/ N R T N AR A A AR A R R IR A 5 i
A R AN [ A T I BT ARS FE AR G e ™ B R WA R RGE B R DL ad . AR LAE AE 5 S48 R Al AL
BARL, B SRS [ SRR X 26 AR I 3 06 B Rt Bo™ RS2 IR, S W ARAE S A B R AE A AR A ™
PR AEPRBARE

1 #MRERFE

1.1 K5k

RIS T 2011—2012 AEFET B Alb K2 MR 7 i el 1ol 9 FH 6 A 7, 12U F b A 2R 28 119°307, db4h 36°
30", J& B IR AT 2100 28 RUX R i, AR SF-H0IR 14°C, 10°C R 4330°C , ORI 205d , 4K i 650—
750mm , DU A E] R H BRI AL 24500, B 4 RIS S LR 1, PR Y M -SRI ) SRR
I BEKERZ A E I BAFTE A E RIS (A SR i 48 5 5 8 h K6 | SER I |, T 3
5, RBE  BURRAE 7 R AR NS

1 #HiltTERESEE
Table 1 The Nutrient Contents of Soil

+JZ o B A K R AL
Soil layer/ Total Nitrogen/ Available N/ Available P/ Available K/ Organic matter/ pH

em (g/'kg) (mg/kg) (mg/kg) (mg/kg) (&kg)
0—20 1.38 61.62 25.63 111.56 11.67 7.04
20—40 0.81 38.83 15.17 59.63 9.62 7.05

1.2 R EIT
RIS PR B TR [RHZ BR A6 S 5.10 .15 .20 .25 d FIARKIAR 6 N3 43510 T1.T2 T3 . T4 . T5 #l CK %
No BENLXAH BT, mE 4 K, B/NXFPHE 8 17,47K 8 m, L B 7 IR , 2855 90cm , 28 L Fp#E 2 11464, 22
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Fig. 2 Effect of root cutting at different growth stages on
chlorophyll contents (SPAD) of peanut
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Fig.1  Effect of root cutting at different growth stages on LAI
of peanut
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Fig.3 Effects of root cutting at different growth stages on Pn, Gs, Ci and Tr of peanut
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Table 2 Effect of different stages of root cutting on yield and component factors of peanut

SR ARG R AL TR TSR PUTe L

Treﬁi%m Pod yield/ Pod number Pod number Full-pod rate/ Double-seed pod Ker: lti/ %
(kg/hm?) per plant per/kg % rate/ %
Tl 3422Cd 10.3Bc 572Aa 48.8Aab 83.7Ab 67.9Ac
T2 3480Cd 10.8Bc 573Aa 47.9Ab 84.1Ab 67.7Ac
T3 4077ABab 13.8Aa 524Bbc 49.9Aa 86.0Aa 69.2Aab
T4 4184Aa 13.6Aa 506Bc 52.5Aa 87.0Aa 70.4Aa
T5 3791BCe 12.2Ab 544 ABab 48.6Aab 84.4Ab 68.9Ab
CK 3834ABChe 12.7Ab 523Bhe 49.7Aa 84.6Ab 68.7Ab
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